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Munition Workers for the Army. 


In order to meet fully the pressing need of the 
Army for half a million men between now and July 
next, recently announced by Sir William Robertson, a 
large number of munition workers are to be set free 
for general military service. The process of release 
began on May 1, and it is intended that the men 
to be released shall be called up as far as possible in. 
age groups, beginning with the younger men. 

At the same time all skilled and other essentiah 
men engaged on shipbuilding, ship repair, and marine. 
engineering will for the present be protected from 
recruiting. Similarly all men whose service is found 
to be indispensable for the output of munitions will be 
protected for the present. The object of these. 
exemptions is to safeguard the national interests and 
tc utilise with the utmost efficiency and economy the. 
man-power available for the essential purposes of the. 
war. 

The protection from recruiting will be given under 
» system that involves the cancelling of all war service 
badge certificates and the termination of the trade 
card scheme recently in operation in engineering 
shipbuilding, and allied occupations. The new system 
is based on a schedule of protected occupations, and 
the protection from recruiting will depend solely on 
the nature of the occupation in which the workman 
is engaged, and this will, it is considered, remove the 
anomalies of the existing scheme. 

Men who at present hold badges and trade cards 
should not, of course, assume that when their badges 
or cards are cancelled they will be called up. The new 
schedule protects all the indispensable occupations and 
men who are protected by it will receive a new pro- 
tection certificate, which will be sent to them from the 
new area recruiting offices which will be established by 
the War Office. There will be about seventy of these 
new offices throughout the country. Attached to each 
will be representatives of the Ministry of Munitions, 
the Admiralty, the Ministry of Labour, and the 
National Service Department, and also of the Enlist- 
ment Complaints Committees which already exist for 
dealing with complaints from munition workers of 
wrongful enlistment or victimisation. These com- 
plaints committees consist in equal proportions of re- 
presentatives of’ Labour and representatives of the 
Government. They are to be strengthened by the ap- 
pointment of further Labour representatives for the 
purposes of the new scheme, and munition workers who 
consider that they are entitled to protection under the 
new schedule will be able to present their claims before 
them. This arrangement is important, inasmuch as it 
ensures that the decision whether a man is or is not 
entitled to the protection he may claim will not depend 
on any action taken by his employer. 

The recruiting officer representing the War Office will 
call up men only in consultation with, and on informa- 
tion received from, the representatives of the Ministry 
of Munitions and the Admiralty; and it. is intended 
t under the new system now in operation no man 
liable to- recruitment shall be called up except from 
the areain which his firm is situated. Besides, in 
order to avoid as much as possible the trouble which 
has been caused in the past by the issue of. general 
calling-u «f notices a complete card index of all men 
employed in Admiralty or munitions firms will be’ Kept 
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in the recruiting office of each new munitions area. This 
will go far to secure the smooth working of the new 
system and be greatly to the convenience of both work- 
men and employers. 

Every man who is called up from munitions work 
under the new system will receive fourteen days’ notice. 
Men who consider that they are in a scheduled. occu- 
pation wil] be entitled to lodge a claim with the Enlist- 
ment Complaints Committee, either direct or through 
their union. 

The Ministry of Munitioris has printed for official 
use a ‘‘ Schedule of Protected Occupations ’’ for men 
employed on Admiralty work (including merchant 
shipbuilding) and War Office or Munitions work. In 


Production of Pig-iron in 1916. 


ee se 





(1.) (2.) (3.) 

Metal moulder (excluding plate, ma- ; 
chine and rain-water goods moulder) — 
Plate or machine moulder (charge hand) 28 
(a) Metal smelter ... Sie > o— 
Steel dresser, fettler, or trimmer 23 
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Pig Iron Output in 1916. 

We have received from the Iron, Steel and 
Allied Trades Federation Statistical Bureau par- 
ticulars of the production of pig-iron and steel in 
the United Kingdom last year, which are repro- 
duced below :— 
































; | - Spiegel, . 
District. Forge. Foundry. Basic. Hematite. | Fe-Mn., Fe- | Direct iron Total. 
| Si., ete. castings. 
Tons. Tons. Tons. Tons. | Tons. Tons. Tons. 
Cleveland om ! ws + 185,564 507,773 817,812 901,971 | 75,841 8,342 2,497,303 
Durhain + pa a *2 3,851 4,059 57,115 | 508,158 | 26,712 104 9, 
8. and W. Yorks. e's oi 23 26,681 46,951 219,706. | _— | -- _- 293,333 
Cumberland RF a aa e- —_ — — 663,231 | 57,292 —_ 720,523 
Lancashire and N. Wales e oy 19,245 19,390 233,652 370,160 | 121,558 879 64,884 
Scotland ee ép za ‘ 72,960 244,035 19,013 798,196 | 10,442 120 1,144,766 
Midlands (Derby, Leicester, Northants, | 
and Notts.) .. os oy - 316,020 431,324 23, 160 | _ 94,270 865,611 
Lincolnshire _.. “3 be a 60,663 11,937 479,182 — — 50 551,832 
8. Wales and Mor. ee ea a — } —_— 55,137 800,138 | _— 250 855,525 
N. Staffs. and Salop... ws oi 110,608 62,357 165,340 _— _ 1,126 339,431 
8. Staffs., Worcs., and Wilts. .. ; 103,875 | 90,998 219,755 | = —_ 143 414,771 
Total in 1916 we os as 899,467 1,418,824 2,290,549 | 4,042,014 291,845 105,284 9,047,988 
Total in 1915 eb 1,024,063 1,573,575 2,272,684 3,564,276 255,484 103,577 8,793,659 
Production of Stecl in 1916. 
Bessemer. Open-hearth. Electric. All other Total 
cs stcel (excluding 
: | castings. crucible 
| Acid. Basic. Acid. Basic | Ingots. Castings. steel). 
Tons. Tons. Tons. Tons. Tons. Tons. 3 
1916 1,196,153 505,817 | 4,393,004 | 3,012,558 | 30,968 18,288 187,669 9 244457 
1915 821,408 479,816 | 4,090,752 | 2,058,968 | 20,000 2,000 177,071 | 81550'015 




















an explanatory circular issued to employers it. is noti- 
fied that the War Cabinet has decided that, in order 
to provide the armies in the field with the mei whom 
they require, it is necessary to release from firms 
engaged upon war work a considerable number of men 
fit for genera] service (Category A). The following 
summarises particulars in the Schedule as to the foun- 
dry trade :— 

The protection given by the Schedule applies to 
all men engaged in an occupation marked (a) who had 
entered it before March 29, 1917, and who had. by 
January 1, 1917, attained the age specified in Column 
2; if no age is specified in Column 2 all the men are 
protected who had entered the occupation before 
March 29, 1917. In an occupation not marked (a) 
only those men are protected who show that they were 
engaged in that occupation (not necessarily with the 
same employer) on or before August 15, 1915. In all 
cases marked thus (*), the protection in Column 1 
applies to workmen of all ages. The columns marked 
(1), (2) and (3) indicate : (1) Occupations or classes of 
workmen provisionally scheduled. (2) Ages below 
which men may be called up. (3) Interval (if any) 
reckoned as from May 1, 1917, to be -allowed before 
men not scheduled are called up. 

(1 (2.) (3.) 


Coremaker, making heavy or intricate 
cores only ose ine dee 
Crucible man 


Cupola man (leading hand) _... 25 _ 
(a) Metal carrier (molten metal) 23 5 weeks 
(a) Metal caster (strip or ingot caster) 20 _ 
(a) Metal caster’s helper (strip or ingot 

caster’s helper) ... ode it .. 23 5 weeks 
(a) Metal pourer (foundry) 23. 5 weeks. 


Agents for Deoxidation of Steel. 


In a Carnegie Scholarship Memoir of the Iron and 
Steel Institute, Mr. H. M. Boyiston compares the effects 
of the more ordinary so-called deoxidisers, and comes 
to the conclusion that no very startling difference 
can be noticed in the action of the materials he tested, 
and none was to be éxpected, The evidence ob- 
tained in his experiments, either on account of the 
small number of tests or because of experimental diffi- 
culties, is not conclusive, but the results of the various 
tests are shown in the subjoined table, giving the rela- 
tive order (1 to 5) as regards the influences of the 
deoxidisers on the density, specific gravity, etc. Their 
relative merits, however, depend to a great extent on 
the duty for which the steel is intended. 














Te } ] 
j | Fe.Ti. | 
Influence on FeC.. | FeMn.|Carbon| Fe.Si.| Al. 
Ti. } | free. | 
Density .. “a eo ae: OE ded 
Specific gravity et ae eee Oe 4 
—— aa ee : io oe ee 1 
ee ee ee 7 
Tensile strength, cast 5 2 ’ 
condition =. ts ef Me @ 1 t 
Elongation, cast condi- } | 1 
a o¢ pees 1 SP 184 3s 7 
condition o« Es 2 3 inet | 4 o 
Elongation, forged con- | 
dition .. ee | ef PAS -Fo-g 1 
Charpy test, cast. con- | I 
a oe ok i Lae | 5 P. a é 
Charpy test, forged con- | } | 
dition atin “| $ | 3 | 2 | 6 1 
Cost of deoxidiser per ton aria see: te 
of steel = ete POR Le ee 8 
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Bethlehem Steel Company’s Electric Furnace. 





The Bethlehem Steel Company have installed at 
South Bethlehem a Girod furnace, which is to be 
the first unit of an extensive electric steel-making 
plant to be erected by the company. The output 
of the new unit will consist of high-carbon and 
alloy steels, which so far have been produced by 
the crucible method at these works. Lower costs of 
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View rrom Apove or tHE Beraienem Steex Company’s Exvecrric Furnace, 


mixer, converter or cupolas to the electric fur- 
naces. The electric furnace building is 168 ft. 
long by 58 ft. wide, and is served by a 30-ton 
crane. The charging platform, which is 12 ft. 
3 in. above the floor, extends 14 ft. 6 in. beyond 
the columns outside of the wall. On this extension 
there are covered bins for refractory materials, 
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SHOWING Roor ConsTRUCTION AND ELECTRODES. 


production are expected to be realised from the 
change. The electric furnace department when 
completely equipped will contain three furnaces of 
10 tons’ capacity each per charge, or 36,000 tons 
per annum. 

The electric furnaces will be placed in line with 
six 50-ton open-hearth furnaces, a 400-ton mixer; 
a 10-ton Bessemer converter and spiegel cupolas, 
which arrangement makes it possible to transfer 
hot metal quickly from either the open-hearth, 


flux, ore, alloys and scale, all of which are unloaded 
into the bins from railway trucks alongside and 
stored. 

The furnace proper, which is placed above the 
platform, is cylindrical in form, about 15 ft. in 
diameter and 5 ft. high outside. It is constructed 
of §-in. steel plates with laminated outside plates, 
also 3-in. thick, and is equipped with one heavily- 
lined, counterbalanced charging door sliding in s 
water-cooled frame.. The pouring spout is oppo- 
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site the charging door. Heavy copper angles are 
attached to the side of the shell, and are connected 
with laminated copper bars conveying current 
from the transformers, The furnace rests on heavy 
cast-iron rockers running on rollers supported by 
rocker frames anchored to a concrete foundation. 
Tilting the furnace is accomplished by means of a 
worm-gear actuated by a 15-h.p. reversing motor. 
The furnace can be tilted toward the charging 
side to discharge slag through a notch in the 
charging door, or toward the pouring side to pour 
the molten metal into a 12}-ton ladle placed in 
the pit in front of the furnace. The lining of 
the furnace may be either acid or basic. ‘the 
bottom is 20 in. in thickness, and consists of 
double-shrunk magnesite or dolomite, well rammed. 
The latter material is used also to patch up holes 
in thickness, and consists of double-shrunk 
magnesite or dolomite, well rammed. The 
latter material is used also to patch up holes 
and to repair the bottom. The metal bath is 
approximately 16 in. in depth, and 14 soft-steel 
electrodes, approximately 3} in. in diameter, are 
connected electrically with the bottom. of the 
furnace shell. The lower ends of these electrodes 
are water-cooled. The arched roof construction 
consists of 9-in. silica brick insulated from the 
magnesite brick of the hearth walls by asbestos 
sheets, with provision for the reception of the three 
18-in top electrodes, which have a working length 
of about 6 ft. The water-cooled electrode 
holders are made of copper. Two laminated copper 
bars carry the current frem the transformer to 
contact pieces extending from the electrode 
carrier. The electrodes may be adjusted and 
centred firmly and speedily, Their lowest points 
when working are approximately 4 in. above the 
surface of the metal bath. They are raised and 
lowered by means of a revolving screw spindle, 
centred in the structural column, and driven by a 
5-h.p. motor mounted at the foot,of the column, 
or by a hand crank. The total weight of one 
electrode-carrying column and arm is approxi- 
mately 2,600 lbs, and the weight of the electrode 
proper is about 1,000 lbs. The motors employed to 
work the electrodes are of the reversible, inter- 
pole type, using direct current at 230 volts, and 
are equipped with automatic speed regulation. 
The total weight of the furnace is” approximately 
90 tons, including about 35 tons of refractories. 

About 1,500 k.v.a. per hour of 3-phase current, 25 
cycles, at 65 to 85 volts are furnished to the fur- 
nace. Each carbon electrode receives one phase of 
the current, the conductor of the shell acting as 
the neutral point. Special care has been taken to 
prevent the formation of induced currents in the 
shell and in the roof frame, and to prevent spark- 
ing from the bus-bars at the lower end of the 
electrode-carrying column to the column in elec. 
trical contact with the shell. The current is 
generated by gas engines driving 2,500-kw. 
generators, producing 3-phase current of 6,600 
velts and 25 cycles, and is conveyed to the furnace 
through three oil-cooled single-phase transformers 
of 700 k.v.a. each. One reactance coil of 106 k.v.a. 
capacity has been provided for the protection of 
each transformer. A special controller for each 
electrode is mounted in front of the switchboard, 
and a controller near the pouring side for workin 
the tilting motor. The transformers are sheltere 


in rooms beneath the charging floor on both sides 
of the furnace, while the reactance coils and oil 
switches are in another room. . The high-tension 
conductors are well insulated cables. The low-ten- 
sion conductors are heavy bus-bars laminated only 
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where flexibility is required. Of the 700 k.v.a. 
leaving the three transformers, about 620 k.v.a. 
actually reach the electrode holder, the rest being 
lost in the form of heat through water-cooling, 
etc. The consumption of cooling water at the fur- 
nace does not exceed 20 gallons per minute. 

The yield from cold charge to finished product 
is about 93 to 95 per cent. Three men are 
required for this operation, including the trans- 
former man. Ladle drying facilities and a casting 
pit 9 ft. wide by 20 ft. long have been provided. 
The slag is dumped into a 60-cub.-ft. slag car 
of special construction. A thoroughly equipped 
laboratory erected for the adjacent open-hearth 
department also serves the electric furnace depart- 
ment. 


New Works of Messrs. T. M. Bir- 
kett and Sons, Limited, Hanley. 


Early in the year 1916 the firm of Messrs. 
T. M. Birkett & Sons became a limited liability 
company. This is the development of a small 
brassfoundry which, in 1882, was established in. 
Foundry Street, Hanley, Staffs., by Mr. T. M. 
Birkett. In 1898 the business was transferred to. 
Marsh Street, Hanley, where a new foundry had. 
been built. At this time, and in fact until within. 
ten years ago, the business was confined to the pro- 
duction of castings in brass and other alloys, no 
machining being done. Ten years ago, however, 
it was determined to commence the finishing out- 
right of the steam fittings which had been for 
many years their speciality, and a machine shop 
was accordingly put down at the Marsh Street 
works, From time to time extensions were made 
to the works until all the available land on the- 
site was covered, and when further extensions be- 
came imperative the company had no alternative- 
but to build a new works. They were fortunate- 
iu being able to acquire some three acres of land 
i.: Thomas Street, Hanley, quite close to the Marsh: 
Street works, and practically adjoining Hanley 
Station on the North Staffs. Railway. 

The works, into which they have recently entered 
into possession, comprise some very commodious 
offices which front on to the street, and on either 
side of these are foundry and machine shops respec- . 
tively, the layout being such as will readily lend’ 
itself to future extension. In the foundry, Mum- 
ford jolt ramming machines are installed, 
the bulk of the work being hand-moulded. At 
present castings up to 10 cwts. are being turned 
out; so soon, however, as the foundry equipment 
is completed, it will be equal to producing castings. 
up to 20 ewts. 

There are four Morgan tilting furnaces, one of 
6 cwts. and three of 4 cwts. each. Blast for these 
is supplied by a Keith-Blackman fan driven from 
line shafting; a similar fan is installed to 
erhaust the fumes. There are also three pot fur- 
naces, which are served by a 45-ft. ope The 
rediated heat from the pot furnaces is utilised for 
heating the drying stove, which is built above and 
round them. Core-making is done in a separate 
shop situated at one end of the foundry. 

The machine shop is a two-storev building, the 
ecuipment comprising modern lathes, drilling, 
milling and slotting machines. Driving power is 
supplied by a National gas engine working on town 
gas. This engine also drives by belt from the fiy- 
wheel a generator which furnishes power and light- 
ing for the foundry and lighting for the shops and’ 
offices. 




















THE FOUNDRY TRADE 





JOURNAL. 





Making Strainer Moulds. 





By Joseph Horner. 





These, cast in various sizes, are usually of cylin- 
drical shape with a flange, and valve openings and 
seatings, F ig. 1 being typical of the group. The 
principal feature in these is the large number of 
small holes—from 3 in. to } in. diameter—cast In, 
which, besides being too expensive to drill, have to 
be tapered_from the outside inwards to prevent 
them from becoming choked. The castings are, as 
the saying goes, ‘‘all holes.’’ There are about 
five hundred in the example illustrated, which 1s 
about 12 ins. diameter. These are not all drawn 
in, but their rows of centres are indicated in plan. 
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Fig. 3. 


These numerous small cores determine the methods 
of moulding adopted. They are not put in print 
impressions, neither are they attached to the central 
main core. They are nailed to the outer mould. 
The reasons are these : — 

Print impressions are ruled out because prac- 
tically all the prints would have to be skewered 
on loosely and drawn back singly into the mould, 
which method when numberin Findreds is imprac- 
ticable. The thickness of sone between each print, 


moreover, would be so slight that most of it would 











become fractured 
repairs. 

For these reasons core prints are not used, but 
the cores, made the exact thickness of the metal 
in the casting, are nailed to the outer mould. 
Frequently, too, no guides of any kind are used 
in this work, but the moulder (or pattern maker) 
estimates the approximately equi-distant setting of 
the cores by the eye, which explains the usual irre- 
gularity noticeable in the spacing of the holes in 
strainer castings. But sometimes a templet is used 
as a gnide, Fig. 2, having holes large enough to 


and entail endless work in 
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Fie. 6. 


take the cores,.the holes being spaved at the proper 
centres longitudinally. The centres taken cir- 
cularly, that is, round the mould, are gauged by 
setting one or other edge of the templet by the 
edges of the row of cores last nailed on, as indi- 
cated by the outside circles in Fig, 2. 

Another method, not so accurate, is, when a 
wooden pattern is used, to deeply score on ‘the 
surface with a scriber point all the centres lines, 
longitudinal and circular, as in Fig. 3. These will 
leave marks in the mould, broken, but sufficient to 
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indicate at their intersections the centre of the 
cores. Either of these methods is better than nail- 
ing the cores in wholly by the spacing of the 
unassisted eye of the moulder. 

The reason why the cores are nailed on the outer 
mould instead of on the central main core is that 
the risk of the cores becoming crushed is much 
lessened thereby. If the cores were nailed on the 
main core some of them would be crushed during 
the coring and closing of the mould, whether 
moulded horizontally or vertically, but being in the 
outer mould contact only occurs when the closing 
is completed, the mould being divided (compare 
with Figs. 8 and 10). 

The cores are made in an unjointed box, Fig. 4, 
because their taper is ample to ensure delivery 
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when the box is rapped and lifted off from them. 
The nails are rammed in place, one in the centre 
of each core, the nails being from 14 in. to 2 in. 
long, which gives from 1 in. to 14 in. of length 
to be thrust into the sand. The cores are, of 
course, dried and blackened. 

The foregoing observations are applicable to all 
strainers, whether moulded horizontally or verti- 
cally. Vertical moulding is done when the diameter 
is large relatively to the length, Fig. 1, horizontal 
moulding when the strainer is of small diameter 
and of a length considerably exceeding the 
diameter, Fig. 3. Each can be made from complete 
patterns and core boxes, or by cheaper makeshift 


methods, the latter being suitable when only two 
or three castings alike are required. 

When a strainer is moulded vertically a full 
pattern can be employed for standard service, but 
makeshifts can be adopted also. Thus for Fig. 1, 
which represents a strainer of about 12 ins. dia- 
meter, a loam pattern can be used, but a better 
way in this case is to find a short cylindrical length 
of wood pattern, as a crane drum, and mould from 
that. In another method, which is more frequently 
adopted, an iron pulley pattern ring of the nearest 
to the size is used. The metal in these pattern 
rings is about } in. thick. A great deal can be 
done with these pulley rings in a shop where this 
class of work is being regularly cast, work lying 
entirely outside that of pulley making, for which 
the rings are originally made. Cores are rammed 
in their interiors and moulds against their 
exteriors. Both are made shallower than the 
pulley rims by strickling down from the top edge, 
Fig. 5, or deeper by ramming as far as the top 
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edge of the pulley and then drawing the pulley 
up to the additional depth required, and then com- 
pleting the ramming, Fig. 6. 

Again, although a complete series of pulley 
pattern rings embraces a large number of sizes 
ranging within from 4 in. in the smaller to 3 in. 
of each other in the larger sizes, yet as these are 
of exact diameters, odd dimensions are often 
wanted. Then thin narrow strips are laid round 
the rims as guides to fill in sand by, to make a 
continuous alteration in the diameter. If placed 
on the outside, Fig. 7, A, they produce a mould 
so much larger than the pulley rim. If placed on 
the inside, Fig. 7, B, they make a core so much 
smaller. By the adoption of these methods iron 
pulley pattern rims are in frequent requisition in 
the foundry. 

Strainers that are moulded from complete 
patterns, whether made horizontally or vertically, 
are usually moulded in green sand, no particular 




















The holding power of the nails of the small cores 
in the sand is sufficient. In the case here illustrated 
either dried or core sand is used, and the mould 
is parted in the vertical plane, Fig. 8. The reason 
is that it is much easier and safer to have the 
mould divided, nail in the cores, and bring each 
half up to the central core than to lower the 
latter down past hundreds of tiny cores that are 
standing out radially. 

A wooden flange is made with two prints, A, A, 
Fig. 9, for the flap valve openings, A, A, in Fig. 1, 
and is rammed with the prints downwards, Fig. 9, 
and the sand is levelled all round with the top face 
of the flange. Two grids are cast of a suitable size, 
each with two lifting eyes, B, B, Figs. 8, 9, 10. 
The pulley rim is laid on the top face of the flange 
just rammed and centred, and the two grids are 
set in due relation to it and located by small 
stakes, «, a, Fig. 8, driven into the bed around its 
edges, or alternatively by bevelled edges, Fig. 9, 
as is done with drawbacks. On these grids the core 
of dry sand is rammed up, its overhang being sus- 
tained by rods rammed in over the flanges. To 
divide the mould, Fig. 8, to enable it to be drawn 
backward, a piece of stiff brown paper or sheet 
zinc or tin is rammed in on opposite sides, making 
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stopping-oft pieces, one for the print end, the other 
for the semi-circular end. Fig. 13 shows the sweep- 
ing up of the loam pattern in Fig. 12. The flange 
fits over the print, with or without a radius. 
rig. 14 illustrates an.odd length of pipe with its 
body flange screwed on, and Fig. 15 the two stop- 
ping-off pieces, one for the core print, the other 
for the dumb end. The small cores are inserted 
and nailed in the mould as in the other example. 





TOWN GAS AS FURNACE FUEL.—Mr. Taudevin, 
in the’ course of a lecture before the Midland Junior 
Gas Association, at Birmingham, stated that ten years 
ago we had little to show in the way of.gas furnaces 
in industry, owing, no doubt, to the high prices of 
gas then ruling and the comparative cheapness of coal, 
but the progress made since was very encouraging. To- 
day town gas was the required and specified fuel for 
an enormous number of heating operations; indeed, it 
was almost the exclusive fuel for the thermo-treatment 
of all high-class steels. Its field of useful service 
‘covered many industrial heating operations, while its 
present use in connection with large annealing furnaces 
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Fic. 14 


a clean and very thin parting in the sand. The 
halves are then lifted and the cores nailed in, and 
when complete the whole is dried in the stove and 
is afterwards blackened, which helps to cement the 
cores, and is finally skin-dried. Fig. 8 shows the 
mould complete with its side cores. 

The main core is rammed, as stated, in a pulley 
ring and dried. The stiffening rib underneath the 
bridge of the casting is made in wood and rammed 
in the core. The opposite or top end of the core is 
then covered with small cores nailed on. A box, 
Fig. 11, is made for the valve openings A, A, Fig. 1, 
and the cores are inserted in their print impres- 
sions. Then the centre main core is set on these 
by measurement, and the half moulds brought up 
against it permanently. A plain top with ingates, 
rammed elsewhere, finally covers the mould, which 
is ready for casting. 

A pattern moulded horizontally is made in wood, 
Fig. 3, or, if large, in loam, Fig. 12. In wood it is 
jomted, in loam not, but the centre joint line 1s 
marked round as in Fig. 12. In Fig. 3 the centre 
lines for the small cores previously referred to are 
shown marked deeply along and around the 
pattern. A loam pattern, being unjointed, is not 
so désirable. Often its employment may be avoided 
by finding a short length of pipe pattern in the 
stores, fitting a flange to it, and providing two 























Fig. 15. 


would almost lead one to believe that, given a reason- 
able cost of supply, there was practically no limit to its 
employment. A ton of coal for furnace heating con- 
tained, according to quality, say 24 million B.T.U., 
and the wastage due to direct firing and primitive 
furnace design in many cases amounted to 60 per cent. 
or more. With the sole exception of Birmingham, 
Sheffield was perhaps the first industrial community to 
encourage, on an extensive scale, the use of town gas 
for the thermo-treatment of steel and other heating 
operations. The Sheffield Gas Company had catered 
most successfully for the requirements of their con- 
sumers~in this respect, and one Sheffield works alone 
used about 75,000,000 cubic feet per annum. There 
were a very large number of furnaces in operation in 
the steel works (upwards of 200, each approximately 
15 ft. long), used for steel annealing, while furnaces of 
smaller dimensions were freely used in about 250 of 
the Sheffield works. Birmingham, the centre with the 
greatest variety of industrial activity, had harnessed 
up gas to the extent of something like 2,000,000,000 
cubic feet per annum, excluding gas engines. In 
Coventry, no less than 60 per cent. of the gas made was 
used by manufacturers for industrial perros. exclu- 
sive of gas used for motive power. The metropolitan 
area did not provide the same congested industrial 
activity, but there was the same variety of application. 
One firm was using something like 150 gas furnaces of 
different types, consuming about 300.000 cubic feet of 
gas per day. 
B2 
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American Practice in the Manufacture of Cast: 


Steel Shells.* 





By Edwin F. Cone. 





The problems connected with the production of 
small ingots, while similar to those for large ingots, 
are yet different. While the large ingots are later 
rolled down into billets and rounds, or forged 
down direct, the small shell ingots are at once 
transformed into shells with relatively little work- 
ing or machining. The three principal problems 
involved are: (1) Elimination of pipes, (2) elimi, 
nation of segregation, (3) avoidance of surface 
defects. 

The vital factor in the elimination of pipes has 
been found to be the use of the hot top with the 
iron mould. This top consists of a sand cup or 
basin, similar to that used for pouring steel moulds, 
and reinforced with an iron rod. It has been 
found superior to and cheaper than any brick 
or refractory hot top. By the use of this and the 
addition of a small amount of charcoal on top of 
the metal as soon as 
poured, the main pipe 
has been entirely brought 
out of the main ingot. 
But practically the entire 
elimination of all pipes 
has been found possible 
only when the height of 
the ingot is that neces- 
sary to afford one shell 
blank. 
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The elimination of segregation is, of course, a 
corollary of the elimination of the piping; while 


the use of charcoal] tends to raise the carbon in the 
upper part of the discard, on the whole segregation 
of all elements has been successfully eliminated in 
the main shell ingot. This is demonstrated by the 
chemical analyses of the drillings from 12 different 
holes, shown in Fig. 1, on the surface of a split 
8-in. round ingot, which gave the following very 
slight variations in the percentages: Carbon, 
0.435 to 0.476; manganese, 0.80 to 0.83; silicon, 
0.282 to 0.300; phosphorus, 0.014 to 0.017; 
sulphur, 0.022 to 0.025. 

As regards the avoidance of surface defects, the 
author states that the practice by one promi- 
nent firm is to make the shell ingots in 
cast-iron moulds about 24 in. thick. The iron 
for these must contain about 1 per cent. 
silicon, with the other ingredients normal. The 
successful moulds have averaged about 3.75 to 4 
per cent. total carbon, about 1 per cent. silicon, 
about 0.40 to 0.50 per cent. manganese, about 0.12 
to 0.15 per cent. phosphorus, and about 0.020 per 
cent. sulphur. These last on an average about 150 
to 160 heats. An important influence on the sur- 
face defects in the final ingots is the use of a 
very thin coating of graphite wash for the moulds. 
Ingots poured from the top in these moulds have 
very few surface defects. Another consideration is 
the avoidance of fins at the top and bottom of the 
straight-walled ingots. Where cylindrical moulds 
with no bottom are used, they are placed on a 
close-fitting stool. The hot top is so made that it 
has an offset on the lower side extending slightly 
into the mould, as shown in Fig. 2, preventing a 
fin at the top. Fins usually result in a crack in 
the ingot. 

Most of the shell ingots made during 1916 by the 
firm referred to haye been of the straight-walled 
type, but there has been some objection to these 
in forging them because of the sharp edges at the 
bottom. In making recent 8-in. and 9.2-in. ingots. 
a new type has been adopted with a tapered wal! 
84 in. at the top, 74 in. at the bottom, and a nose 
end. This is top-poured wide end up with hot top 
and charcoal, as in other cases. Soon after pour- 
ing, and while still at cherry red, the ingots are 
shaken out. As soon as cool enough, they are 
removed a short distance to large friction saws, 
where they are placed in a revolving mechanism, 
and are rotated while they are being nicked with 
the saw a distance of about an inch into the ingot 
and about 2 or 3 in. from the top below the sink- 
head. 

The removal of this metal by a blow produces a 
fracture comprising about 80 per cent. of the area 
of the cross section of the ingot, affording ample 
surface for inspection for pipes and porosity. The 
fractured ingots are chipped for surface defects, 
and finally inspected before they are sent to the 
forge.. For pouring the small ingots a revolving 
table is used. 

After the ingots or blanks have been converted 
into shells, representative tests are made of the 
metal. The specifications require a yield point of 19 
tons per sq. in., a tensile strength of 85 to 49 tons 
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per sq. in., and an elongation of not less than 19 
per cent. in 2 in. on a diameter of 0.564 in. If 
the tensile strength exceeds the 49 tons, the heat 
is rejected. 

The chemical specifications are not severe. While 
the carbon specified is 0.30 to 0.55 per cent., it is 
found that 0.40 to 0.55 per cent. is the range 
desired. A minimum of 0.40 per cent. manganese 
is called for, but 0.65 to 0.75 per cent. is aimed at. 
The silicon must be under 0.30 per cent., with the 
sulphur and phosphorus normal for basic steel. 

The shell blanks are sent forward weighing 
about 52 lbs. each for the 4,5-in shells, about 
150 tbs. for the 6-in., about 275 lbs. for the 8-in., 
and about 367 lbs. for the 9.2-in. 

At the forge the blanks have a corresponding steel 
die of the shape of the finished shell, into which 
they are dropped after being heated to about 2,100 
to 2,150 deg. Fahr. A hydraulic ram hits one end of 
the ingot and forces it_into the die until the hot 
steel completely fills the space.. As soon as the hot 
steel has filled the die, a piercing ram is forced in. 
forming the hollow of the shell, the excess metal 
oozing out at the back. The walls at this stage 
are about 14 to 1% in. thick. Fig. 8 shows the 
foregoing operation in each stage. It is from this 
metal that the final test pieces are ‘cut. The 









































3.—Variovs Stages IN TRANSFORMING THE 
Roveu Incots 1nto SHELLS. 


Ite. 


rough shells are then annealed and machined 
inside and out to the proper dimensions. 

In forcing ingots, cast in straight cylindrical 
moulds, into dies, it has been found that the sharp 
edge at the bottom injures the die before long. 
The adoption of the tapering ingot cast with the 
wide end up has overcome this difficulty. 








Properties of Stampings and Chill 
Castings in 60/40 Brass. 





The following is a summary of a Paper read by 
Owen W. Etuis, B.Sc. (Gondon), before the recent 
meeting of the Institute of Metals :— 

The investigations given in detail in this Paper 
were intended to ascertain the causes of the varia- 
tions observable in the machining properties of 
brass stampings such as are supplied to machine 
shops. The object of the research has been to dis- 
cover (1) those factors which have best effect on 
the machining properties of the stampings, and 
(2) the means whereby those factors can be made 
constant. The results of the first portion of the 
research (the effect of varying certain factors in 


the course of manufacture on the Brinell hardness 





of the ftinished 


numbers 
follows :— 
The Brinell hardness numbers of stampings in 
the range 55 per cent. to 65 per cent. of copper 
are :—(1)Inversely proportional to the copper con- 


stampings) are as 


tent of the stampings. (2) Only slightly affected by 
variations in casting temperature and condition. 
(3) More likely to be affected by differences in 
stamping temperature. (4) Considerably affected 
by annealing subsequent to stamping. 

Considering the above items more fully, the one 
under (1) may be of value in two ways—the Brinell 
hardness number can be taken as an approximate 
guide to the composition of an alloy in this series, 
and thus may serve to reduce certain of the diffi- 
culties experienced by brassfounders dealing with 
large quantities of scrap metal and swarf of un- 
known origin; the Brinell hardness numbers of 
stampings as supplied to the machine room should 
not’ exceed about 85. This figure is given as a 
maximum, not as a result of the examination of the 
law found to connect the Brinell hardness numbers 
with the composition, but as a result of the known 
increasing effect on output of stampings possessed 
of higher values than this. The second and third 
items are of smaller importante, chiefly on account 
of the fact that variations due to these factors are 
rendered quite negligible if the stampings are an- 
nealed subsequent to forging. Regarding the 
fourth item, it appears that, when dealing with 
stampings of uniform composition, low-temperature 
annealing (500-600 deg. C.) is more suitable than 
high-temperature annealing (above 600 deg. C.). 
That the condition of the tool has an important 
influence on the ‘‘ apparent ”’ hardness of stampings 
is evidenced by the fact that stampings of identical 
hardness numbers have been termed ‘‘ hard "’ and 
‘* soft ’’ by different observers. 

The results of the second portion of the research 
were shown in diagrams. The relation between the 
composition of the alloys in this range and certain 
of the mechanical properties of this series was 
shown, as was also the relation between the com- 
position of the same alloys and the machining times 
and power consumption under constant load of the 
same. A comparison of the last two factors is of 
interest. In the case of the 55.9 per cent. copper 
alloy the machining time is high, the power con- 
sumption low, which appears to point to the fact 
that the resistance of this alloy to abrasion would 
be high. With increasing copper content the 
former of the above factors decreases while the 
latter increases, till at about the 57 per cent. alloy 
an increase in what may be termed ‘‘ toughness ’’ 
evidences itself. From this point the tendency is 
for the two factors to vary concurrently, though 
there is a discontinuance at about the 60 per cent, 
alloy, which serves to indicate a general ‘improve- 
ment in machining properties. With further in- 
crease of copper the concurrent variation continues 
over a short section, after which the machining 
times increase at a greater rate with respect to 
copper percentage than does the power consump- 
tion. The general impression created by these 
findings is that the aim of the founder should be 
to approach as nearly as possible to 60 per cent. 
of copper in his finished alloy. 





In connection with the heat treatment of special 
steels, the opening is announced of works at Sandy 
Lane, Coventry, by Martino’s Treating and Testing 
Works, Limited, to assist automobile manufacturers, 
aero engine builders, and stampers in overcomin 
troubles and problems incidental to the working 0 
the special steels that are now used in those industries. 
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The. Melting of Non-Ferrous Metals. 


The following are further Papers submitted 
before the Institute of Metals in March last. For 
previous abstracts see pages 204-208 of our last 
issue. 


METAL MELTING BY MEANS OF HIGH- 
PRESSURE GAS, 





By C. M. Water, B.Sc. (Birmingham). 





The application of town gas for the melting of 
brasses, bronze, and other alloys has during the 
last few years received considerable attention, and 
at the present time, in many localities where gas 
can be obtained at a reasonably low rate, it is 
being largely used with considerable economy in 
melting costs. Many excellent types of furnaces 
are now obtainable, and crucible furnaces having 
pot capacities from 50 lbs. to 800 lbs. are now 
commonly met with. Such furnaces may be classi- 
fied into three distinct groups, according to the 
manner in which the gas is applied, as follows :—A. 
Furnaces designed for working with gas at the 
ordinary town pressures of 2 to 3 in. water-gauge, 
and fitted with atmospheric burners. B. Furnaces 
employing gas at ordinary town pressures with air 
under a positive pressure of usually 1 to 3 lbs. per 
square inch. C. Furnaces in which gas is em- 
ployed at a pressure considerably higher than the 
ordinary pressures, and fitted with either—(a) 
atmospheric burners; or (b) burners designed for 
working with air under a moderate pressure of 
about 20-in. water gauge. Under heading C, which 
comprises the furnaces specially dealt with in this 
Paper, there are the following classes: (1) (a) Pit 
furnaces for melting brasses and bronzes for sand- 
castings, ranging from 60 to 200 lbs. capacity; (2) 
pit furnaces for melting brasses, bronzes, and 
cupro-nickel, for strip and billet castings having 
pots of capacities up to 200 lbs.; (3) pit furnaces 
for melting aluminium alloys, having pots of capa- 
city 200 to 600 Ibs. (copper) ; (4) small furnaces for 
melting precious metals having pots of capacity 
10 ozs. to 200 ozs.; (1) (b) furnaces for melting 
brasses, bronzes, pure nickel, and for melting non- 
ferrous metals generally where extremely high tem- 
peratures and high speeds of melting are required. 

Dealing first with furnaces employing high- 
pressure gas with atmospheric burners, the follow- 
ing is a description of a standard design of furnace, 
having a crucible capacity of 60 lbs., and suitable 
for the melting of brasses and bronzes for sand- 
casting work. The furnace consists of a_ brick 
lining, built up in sections, and forming a hollow 
cylinder with an inside diameter to suit the par- 
ticular pot used, the cylinder being contained in 
a capacious box constructed of cast-iron plates, 
bolted together loosely so as to allow freedom for 
expansion and contraction. The box itself is lined 
with a 4}-in. wall of firebrick, with a space packed 
with non-conducting material of about 2 in. 
between the wall and the hollow cylinder. The 
circular bottom plate forming the bed is supported 
on brick piers in the furnace pit, leaving a free 
space of about 10 in. between the bottom and the 
floor of the pit, so as to facilitate the removal of 
the circular cast-iron flanged and hinged lid, which 
is held in place by a drawbar. On the top of this 





lid a mixture of ganister and broken brick, well 
rammed to a depth of about 3 in., is laid, and 
should it be necessary to remove same for cleaning 


or removing spilt metal, this can be done in a few 
minutes by withdrawing the drawbar, which causes 
the lid to fall by its own weight, when the plug can 
be knocked out from the top. The pot rests on a- 
firebrick stand, thus leaving an annular combus- 
tion space between the lining and the pot. The 
dimensioning of this space is of the utmost import- 
ance if high temperatures and efficient working are 
to be obtained, and in the case of furnaces where 
pots are removed by tongs, only sufficient clearance 
should be given between the pot and the lining. to 
allow of easy manipulation of'the tongs. The gas 
and air mixture from the high-pressure injector 
burner enters the combustion space tangentially at 
a point about 4 in. below the bottom of the pot 
itself, and the flame forms a spiral round the pot, 

the waste gases passing away into a brick flue 
fitted with a damper through a nostril arranged 

about 2 in. above the rim of the pot itself. The 
high-pressure injector burner itself consists of a 
cast-iron thimble carrying a clay injector cone, 

which fits in a recess moulded in the hollow cylinder 
referred to. The burner tubes carrying the jets 
are supported on cast-iron stirrups, slotted so as 
to allow the jets to be centred with the injector 
cones. The jet tubes are adjustable axially with 
reference to the injector cones, the position of the 
jet with regard to the injector cone depending wo: 

the gas pressure employed. 

The pressure at which gas is supplied to the jet 
is usually 11 to 12 lbs. per square inch, at which 
pressure the requisite amount of air for combus- 
tion can be injected and a mixture wyelocity of 
about 6,000 ft. per minute obtained in the injector 
throat, the actual velocity of the mixture entering 
the furnace being about 5,000 ft. per minute. This 
figure was obtained with a gas of net calorific value 
of 500 B.T.U. per cub. ft. (equivalent gross value= 
550 B.T.U. per cub. ft., which value will be used 
throughout this Paper), having a density of 0.52 
(air=1) and requiring 5.5 vols. of air for complete 
combustion. Taking the density of the mixture as 
0.98. (air=1), the velocity of the mixture in the 
throat of the injector cone corresponds to a static 
pressure of about 2.25-in. water-gauge. It should 
be mentioned at this point that, when working 
with this mixture velocity, the combustion was suf- 
ficiently concentrated and the flame temperature 
high enough to meet all the usual requirements, 
temperatures sufficiently high for the melting of 
cupro-nickel being obtainable; but in cases where 
extremely high speeds of melting are required, the 
velocity of the mixture may be increased to as much 
as 9,000 ft. per minute with advantage: this apply- 
ing also where very high temperatures are required, 
as for the melting of pure nickel. 

In the case of the melting of 60: 40 brass in 50- 
to 60-lb. pots for sand-casting, it is found that with 
gas having a net calorific value of 500 B.T.U. per 
cub. ft., 9 to 10 heats of metal can be dealt with in 
twelve hours, the first heat usually taking about 
two hours, whilst the second and subsequent heats 
should be ready for pouring at intervals of about 
one hour. For a 60-lb. pot furnace fitted with a 
single injector burner working with a gas pressure 


of approximately 12 lbs. per square inch, the 
average gas consumption. would be about 28°) 


cub. ft. per hour, and the gas per lb. of metal 
melted (60:40 brass) about 5 cub. ft. In cases 
where the stand-by losses are high, this figure 
would of course be exceeded. 

















The cost of such a 60-lb. pot furnace, inclusive 
oi excavation and pit work and connections to 
existing flues, amounts to about £25, not including 
the cost of the running of the gas-supply pipes, 
whilst the cost of a similar furnace of 160 Ibs. 
capacity would be about £35. In the case of two 
or more such furnaces being installed at the same 
time, the figures would be slightly reduced. 

The cost of maintaining such furnaces in a proper 
working condition will depend on the metal melted 
and the speed of melting. They work out at 1.65d. 
per ewt. of metal melted for a 60-Ib. furnace (aver- 
age life of lining 12 months, total metal melted 
about 60 tons, 8 heats per day), and at 0.7d. for a 
160-lb. furnace (average life of lining 6 months, 
total metal melted about 160 tons, 10 heats per 
day). 

The pot costs vary considerably with each instal- 
lation, according to the conditions of working. In 
the case of 60-lb. pots, it is found from tests 
extending over a considerable period that a good 
average working figure may be taken as 30 heats 
per pot in the case of furnaces used for producing 
sand-castings, where 8 to 10 heats per day are the 
maximum number required, but where the speed 
of working can be increased it is found that the 
number of heats per pot obtainable can be increased 
almost in the same proportion. Generally speak- 
ing, where high temperatures are employed and 
the speed of melting is high, the pot costs are 
lower per cwt. of metal melted. In the case of the 
melting of borings or swarf, where the metal 
requires a large amount of puddling, the pot life 
is of course considerably reduced. 

The author next gave some particulars of a 
160-lb. furnace built up in a cylindrical wrought- 
iron case, so arranged that the bottom half of the 
lining could be replaced without disturbing the 
upper half. Two double-jet burners are employed 
in this case, entering the combustion“space tan- 
gentially from opposite sides, this being the usual 
arrangement for furnaces having pot capacities 
greater than 100 lbs. 

Metal Losses.—In comparing the relative melting 
efficiencies of various types of furnace plant, the 
question of metal loss should receive full considera- 
tion. It is in this connection that very consider- 
able economies have been obtained in the melting 
of brass with gas-heated furnaces, and if the value 
oi the metal lost during the process of melting be 
included in melting cost, it will be found in many 
eases that where high-pressure gas furnaces are 
employed, as compared with melting by coke in 
ordinary pit furnaces, the economies effected owing 
tc the reduction in metal losses alone more than 
outweigh the extra fuel cost involved. In order 
to reduce such losses to a minimum, in the first 
place the regulation of the temperature should be 
under complete control, so as to prevent overheat- 
ing of the metal and the consequent loss of spelter ; 
secondly, the atmosphere in contact with the 
surface of the metal should be non-oxidising, and 
if possible slightly reducing in order to prevent 
the formation of dross; thirdly, the design of the 
furnace itself should be such that any metal spilt 
over the sides of the pot is easily recoverable. 


These desiderata can be obtained only to a limited. 


degree in the case of the coke-heated furnace by 
reason of its design and principle of working. 
The author submitted tables -showing (1) the 
metal loss sustained when melting with high-pres- 
sure gas furnaces, (2) the record of a test on twelve 
50-lb. high-pressure gas brass melting furnaces, (3) 
the summary of results of tests on melting cupro- 
nickel in a 130-lb. high-pressure gas furnace, and 
(4) the record of another test on melting cartridge 
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metal in a 160-lb. furnace. As regards (1) the 
losses with the gas furnace amounted to 8 to 4 lbs. 
per cwt. of castings produced, as compared with 6 
to 7 lbs. when melting brass of the same composition 
in coke-heated pit furnaces of the same capacity 
for sand-castings. In the brass melting test re- 
ferred to under (2) the average gas consumption 
per lb. of metal melted was 7.6 cub. ft., in the 
ease of the cupro-nickel (3) 9.4 cub. ft., and with. 
the cartridge metal (4) 6.2 cub. ft. per lb. of metal 
melted. In this last case the average loss 
amounted to 0.59 per cent. Further two tables 
gave the summaries of results of twelve months 
working, with twelve 160-lb. furnaces for billet 
work in one case, and in the other case with two 
60-lb. furnaces and one 160-lb. furnace, in the 
latter case with gas compressed on the premises, 
in a small plant. Yet another table gave the com- 
parative costs of melting brass by high-pressure 
gas and coke for the production of medium sand- 
castings, where the weight of castings produced is 
approximately equal to the weight of the returns 
(ridges and gits), the costs given being the costs 
per ewt. of castings produced in each case. With 
gas at ls. 10d. per 1,000 cub. ft., and coke at 
15s. Gd. per ton delivered, the furnace costs would 
be about equal. 


Melting Aluminium in High-Pressure Gas Fur- 
nuces.—An equally important application of the 
use of high-pressure gas is in connection with the 
melting of aluminium and its alloys, and for the 
production of fine quality castings and high-ten- 
sile alloys of this metal; owing to the cleanliness, 
cenvenience, and ease of temperature control, the 
high-pressure gas furnace may be said to have 
firmly established itself in this connection on the 
score of both efficiency and economy. For the 
melting of such alloys on a large scale, the furnace 
usually employed is one constructed on ‘similar 
lines to those already described, heated by means 
of high-pressure injector burners, with gas at a 
working pressure of about 12 ibs. per square inch. 
These furnaces are usually built to take pots of 
capacity 500 to 600 lbs. (copper), the metal being 
ladled from the melting-pots into smaller pots for 
carrying to the moulds. With such plant it is found 
that, in the case of the melting of the ordinary 
commercial aluminium alloys, during a working 
day of twelve hours 10 heats of metal of about 
200 Ibs. each can be obtained from each furnace, 
with a gas consumption of 12,000 to 14,000 cub. ft. 
per ton of metal melted. 


When working under: the conditions mentioned 
above, the pot life is found to average’ twenty- 
five days’ work, with a corresponding pot cost of 
approximately 1.6d. per ewt. of metal melted. 
One firm alone, in Birmingham, is taking as much 
as 25,000 cub. ft. of high-pressure gas per hour, 
continuously, for melting aluminium alloys, over 
sixty furnaces being used in this one installation. 


Burners.—In all the plant referred to above, 
the figures of gas consumption and cost of melting 
are based on the gas used having a net calorific 
value of 500 B.T.U. per cub. ft., as already 
stated, and being supplied at a working pressure 
of 10 to 12 lbs. per sq. in., this pressure being 
found to be necessary where injector burners are 
employed; if high efficiencies are to be obtained. 
Such a burner is to a great extent automatic in 
its action, and at the same time is self-compensat- 
ing for slight variations in the gas pressure. The 
simplicity of control by one tap eliminates errors 
which are likely to occur where beth air and gas 
are used. 
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Gus-Compressing Plant.—It should be noted that 
in the fuel costs no allowance has been made for the 
cost of compressing the gas, owing to the gas be- 
ing supplied direct from a high-pressure gas main 
at the full working pressure in the majority of 
cases. In Birmingham some 24 miles of mains 
carrying gas at a pressure of about 12 lbs. per sq. 
in. form part of the distributory system, and 
manufacturers on the line of route of these mains 
are able to obtain a supply of gas at this pressure. 
Special meters have been designed for them, which 
automatically correct in their registering the 
actual volume of gas used under the particular 
working pressure, to the equivalent volume of gas 
measured at ordinary town pressure. Where, how- 
ever, consumers are not in a position to obtain 
such a supply direct from the main, it becomes 
necessary to install a gas-compressing plant, and in 
such cases the type of plant will Sapend on the 
pressure required. If this does not exceed 5 lbs. 
per sq. in., rotary machines can be used; but in 
the case of higher pressures, compressors of the 
reciprocating type must be employed. 

The gas entering the inlet of the compressor is 
controlled by an ‘‘ unloader ”’ valve, which is fixed 
to the inlet side of the machine, and consists of a 
piston-operated valve controlled by the working 
pressure at the outlet of the _machine, and so 
arranged that the amount of gas admitted to the 
compressor corresponds with that used at the out- 
let, so that the power taken to drive the compressor 
is approximately proportional to the amount of 
gas used, and moreover, a constant supply pressure 
at the outlet of the machine is maintained. 

It is fourid that for each pound of gas com- 
pressed and delivered at a gauge pressure of 12 lbs. 
per sq. in., an expenditure of energy amounting 
to about 36,500 ft.-lbs. is required, which, allowing 
for the inefficiencies of compressing plant, corre- 
sponds to approximately 1 b.h.p.-hour for each 
1,000 cub. ft. of gas compressed and delivered at 
this pressure. In the case of a compressor dealing 
with 10,000 cub. ft. of gas per hour and compres- 
sing up to 12 lbs. per sq. in., the cost of compres- 
sing plant was about £300, before the war, and the 
cost of compressing, including interest on capital 
outlay, depreciation, renewals, oil, waste, stores, 
labour and attendance, and power charges (assum- 
ing power to cost 0.75d. per h.p.-hour), would 
amount to approximately 1.75d. per 1,000 cub. ft. 
of gas compressed and delivered, the total gas 
dealt with in this case amounting to approxi- 
mately 224 million cub. ft. per annum. 

Combined High-Pressure Gas and High-Pres- 
sure Air Systems.—In cases where the high-pres- 
sure gas injector burner will not fulfil such condi- 
tions as may be required for processes where ex- 
tremely. high temperatures are necessary, or in the 
case of the melting of swarf or scrap in pots of 
large capacity with a maximum speed of melting, 
recent experimental work has shown that with a 
combination of gas at a working pressure of about 
4 lbs. per sq. in. and air at a pressure of about 
20-in. water-gauge (as might be obtained from a 
fan), excellent results may be obtained with suit- 
ably designed burners. In this case a double in- 
jector burner is employed, the mixture being 
injected into a mixing chamber prior to passing 
into the burner tube, and with efficient mixing, 
by employing air and gas at the pressure men- 
tioned, a mixture velocity of about 10,000 ft. per 
minute can be obtained in the burner tube. When 
working with these high velocities the life of the 
lining is of course considerably shortened and the 
furnace maintenance costs are increased. 


- output than the coke-fired type. 


COAL-GAS AS A FUEL FOR MELTING 
NON-FERROUS ALLOYS. 





Sy GeoRGE Berxarp Brook (Lecturer in Non- 
Ferrous Metallurgy in the University of Sheffield). 


Some years ago the author, in conjunction with 
Mr. ©. O. Condrup, determined the relative costs 
and efficiencies of coal, oil, and gas as fuels for 
the melting of brass, over a continuous rua of 
fourteen hours. The experiments were carried out 
in furnaces side by side, in 30-lb. heats, the fur- 
naces being run, without intermission, for a period 
of fourteen hours. Each furnace was worked by 
an expert on that particular type, and each fur- 
nace was selected as being the most reliable and 
efficient one of its type at the time the test was 
taken. ‘The deductions drawn at the time from 
this test were as follows:—(a) That although 
the oil and gas furnaces were obviously working at 
a disadvantage in using a crucible smaller than the 
size for which they were built, they secured a larger 
(b) The greatest 
speed with which the first cast could be made, 
starting with the furnace cold, was found to be 
with the oil-fired furnace. (c) The minimum time 
taken for the melting of any of the charges was 
shown by the gas furnace, viz., 19 minutes from 
charging to pouring. (d) The total cost per 100 Ibs. 
of brass was distinctly in favour of the use of gas: 
the relations being—gas, 100; coke, 135; oil, 267. 
(e) The zinc loss is lowest in the coke-fired furnace, 
as such loss is to some extent affected by the 
forced blast in the two other types of furnaces. 
(f) The sulphur content is lowest in the oil-melted 
alloy, and highest in the brass produced in the 
coke-fired furnace. 


Whilst the author recognises the limitations of 
the above tests, he thought it might be useful to 
have them for comparison, since they prompted 
the more extensive test, which forms the basis of 
this Paper. In order to make the test as drastic 
as possible, cupro-nickel (80 : 20) was chosen as the 
test alloy in view of the high temperature required. 
In this further test every endeavour was made to 
ensure that the work should be on as large a scale 
as possible, closely following commercial practice, 
so that results obtained would be accepted by 
manufacturers as a guide to what might be ex- 
pected in their own melting shops. During the 
ten working days covering the period of the test, 
the total weight of er that went through the 
furnace was 51 cwts. The material was subsequently 
rolled and passed on to the cartridge manufac- 
turer, and made up into 0.303 bullet sheaths. 

The furnace consisted of a self-contained unit, 
pit-fired pattern, taking a 60-lb. crucible. The ‘body 
was of cast iron, and the heating chamber insulated. 
The lining of the furnace consisted of specially pre- 
pared pa, Fel ate bricks. The furnace was fitted 
with a double-hinged bottom door actuated by a 
lever to facilitate removal of metal in case of acci- 
dental spilling or breakage of crucible. The cover 
was mounted on four wheels, so as to enable the 
crucible to be easily withdrawn for pouring. The 
burners were duplex, controlled by dial taps. 


The air under pressure was supplied from a positive 
blower at a pressure of 3 to 6 im. of mercury. 
Special claim was made for the type of burner in 
that efficient mixing of gas and air was secured. 
The average calorific value of the gas used in 
nine days was 532 B.T.U. (gross). 

The following summary in form of questions and 
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answers sets out the objects of the test and the 
deductions to be drawn therefrom :— 

(1) Would ordinary coal gas give a temperature 
that was sufficiently high for casting cupro- 
nickel?—No difficulty at all was experienced in 
attaining a temperature of 1,400 deg. C. 

2) What was the relation between the coke-fired 
furnace and the gas-fired furnace from the 
following standpoints ?— 

(a) The Relative Cost of Melting Per Ton 
of Alloy Produced.—Average cost of melt- 
ing with high-grade metallurgical coke, 
36s. 4d.; with gas at ordinary Sheffield 
rates (1s. 9d. per 1,000 cub. ft.), 31s. 9d.; 
at the preferential rate allowed for gas 
engines (1s. 4d.), 24s. 2d. 

(b) Relative Speed of Melting.—It was under 
this heading that the great advantage was 
shown by gas over coke. The same weight 
of metal (56 lbs.) can be melted in the gas 
furnace in 52 minutes which required 82 
minutes in the coke-fired furnace. - When 
this advantage is translated into commer- 
cial practice, the advantage is still more 
striking; for on the two-day test with the 
gas furnace it was possible to obtain 12 
heats in less than ten hours, whereas in 
an ordinary working day of ten hours it 
is rarely possible to get more than five 
heats from a coke-fired furnace. 


(ec and d) The Life of the Crucibles and the ~ 


Wear and Tear of Lining and Burner.— 
Graphite crucibles of the same make have 
a longer life in properly controlled gas- 
fired furnaces than in coke furnaces 
(average 17.6, as against 12.5 heats). The 
lining of the furnace stood the test satis- 
factorily, and the condition of the burner 
was also quite good. 

(e) Mechanical Losses—The percentage loss 
was found to be 0.40, which represents a 


substantial saving compared with coke 
furnaces (1 per cent. with the best 
practice). 


(f and g) Labour and Capital Charges.—The 
labour charges per ton of metal produced 
would be less with the gas-fired furnace in 
a large installation from the fact that a 
larger number of gas furnaces can be con- 
trolled by the same staff, and the output 
would be higher in the case of such fur- 
naces. There would be very little differ- 
ence in the capital cost of an equal 
number of furnaces of the same output. 

(hk) Quality of Produet—The cupro-nickel 
was tested at every stage, and was found 
to be satisfactory. The ultimate test in 
the actual production of bullet sheaths 
showed that the material was equal, if not 
superior, both as regards quality and 
number of failures, to any that had been 
produced in coke-fired furnaces. 





METAL-MELTING IN A SIMPLE CRUDE-OIL 
FURNACE. 





By H. S. Primrose (National Forge and Foundry). 





In many places where a large output of brass is 
required it has not- been possible to obtain suffi- 
ciently cheap gas or the necessary pressure. In 
such places the greatest use has been made of 
various forms of oil furnaces. The writer has 
assisted in the evolution of an efficient type of 
fixed oil furnace introduced by the Crittall Manu- 


facturing Company, chiefly in connection with the 
rapid production of various grades of brass. The 
design is simple, and permits of the use of un- 
skilled labour throughout in its operation. 

The furnace is constructed of the simplest 
materials. The author exhibited working draw- 
ings of one capable of holding 100 up to 200 lb. 
pots, their elevation in the furnace being governed 
by the thickness of stool employed to raise them 
from the floor brick. The lining is of ordinary 
firebrick set in ganister to leave a circular open- 
ing, the corners between the lining and casing 
being packed with sand as an insulating material. 

The space in between each pair of furnaces can 
be utilised in conveying the necessary pipe lines 
for the air and oil supply close up to the opening 
of the burner brick. Valves are required to regu- 
late the inlet of each, so that the correct pulveris- 
ing of the oil into a suitable spray is effected to 
give the right flame to envelope the crucible com- 
pletely and have a small flame protruding from 
the cover opening. The form of oil-burner used 
depends upon what type of air-pressure plant is 
installed in the works. Where compressed air is 
already in use, it must be reduced in the foundry 
to not more than 25 lbs. per sq. in. effective pres- 
sure at the burner valve. The burner must then 
be of the special high-pressure design which is 
found to be exceedingly effective in producing the 
necessary pulverising action on the heaviest types 
of crude oil employed, and in this way high 
economy in melting may be secured. Most satis- 
factory results have been obtained also with the 
use of low-pressure burners, which can be used in 
cases where no high-pressure air system is avail- 
able. Small high-speed electric fans capable of 
producing about 12 oz. air pressure (i.e. from 20 
to 22 in. of water gauge) can be readily employed 
in this case to work four furnaces simultaneously. 
The oil consumption in this method of working is 
slightly more than two gallons per 100 lbs. of 
metal melted as against 14 gallons for a high-pres- 
sure burner, but against that must be off-set the 
advantage of being able to melt with perfect regu- 
larity against time, as not more than thirty-five 
minutes are required to completely melt and pour 
100 Ibs. of brass. 200-Ib. charges require only 50 
to 55 minutes. ; 

In a properly organised brassfoundry all mix- 
tures are controlled by analyses, and the charges 
are accurately weighed out, after briquetting, if 
necessary. In this way it is quite feasible to work 
without any fresh copper. The following table 








represents one month’s output of ‘“G” metal 

only :— 

: Lbs. 

ae , - 65,920 
Cartridge cases pees or} 
Swai - on y 
Scrap 357,549 

Total ee 2% Ls .. 1,482,500 

Flux used, 7,412 Ibs.—Aluminium deoxidiser, 920 Tbs. 

Foundry Production : Number of melts 14,825 of 100 lbs. ons 
Billets produced, 124,855= .. we x os wees 
Scrap and spilled metal ae we - e+ 
Metallic shot recovered from foundry dross 73, 

Total 1,412,684 


Melting loss = 1,482,500 — 1,412,684 = 69,816 lbs.= 4.7 per cent.* 
Number of furnaces working, 18 to 22. 

Total oil consumed, 32,599 gallons. 

Oil consumed per 100 Ibs. of metal melted, 2.2 gallons. 








* The amount returned as loss is somewhat in excess of its actual’ 
value, as the weight of metallic shot recovered (33 tons) representa 
an average of only 60 per cent. of the total dross produced and 
treated by simple washing. Further treatment by concentrator 
recovered nearly 30 per cent. more m etal 
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Compressed Air in the Foundry. 





Before the Sheffield Branch of the British 
Foundrymen’s Association, on February 16, 1917, 
Mr. J. it. Hype read a paper on ‘* Compressed Air 
used for Labour-saving Tools in the Foundry.”’ 
Mr. Hyver remarked that the foundryman in con- 
sidering what power to instal to do the heavy 
lifting and ramming had the choice of three—elec- 
tricity, compressed air, and Aydraulic power—and 
it was certainly true that no one of these was ‘the 
best for every job; the advantages of each would 
depend largely upon the type of work for which it 
was required. Electric power was given almost 
exclusively in rotary motion, except in the case of 
solenoids for brake power, etc., and was not much 
used for heavy work. Hydraulic power was almost 
exclusively of the reciprocating type, and it was 
a complicated business to transform it to any other 
kind of motion. Compressed air, however, offered 
applications of both forms, and also gave what he 
might describe as a_ straight-line application; 
while keeping the air still fluid and proceeding in 
one direction it could carry with it something else, 
sand grains, for instance. 

Another disadvantage of hydraulic or steam 
power was that it required an exhaust pipe, and if 
used at high pressure very considerable engineer- 
ing skill was necessary in fixing the mains, for 

leaky joints soon became a serious nuisance. 
Lastly, hydraulic systems were liable to freeze 
and so cause considerable damage. 

Compressed air, on the other hand, was easily 
and simply installed, and, what was equally 
important, was easily understood. It was a recog- 
nised fact that much larger pipes were required 
for air thin for steam, but against the extra cost 
of pipes was the fact that they did not require 
coating with non-conducting material. The 
mechanical part of the installation consisted of a 
compressor which delivered air into a receiver or 
a reservoir. This receiver was fitted with pressure 
gauge and drain cock for the condensation of the 
water in the atmosphere—nine out of ten stop- 
pages were caused by this condensation. 

Having installed the compressor it must be 
driven by means of a gas engine or electric motor, 
and it would be found necessary to provide~about 
four times the power that the makers’ catalogues 
estimated. The reason he suggested was that a 
very big effort was required to accomplish the final 
compression, and unless there was a big reserve in 
the fly-wheel it pulled up the whole system. With 
electric driving~a motor very much in excess of 
the rating was required, as the compressor appeared 
to be merciless in its appetite for power. He sug- 
gested that it should be started with a regulated 
inlet to prevent the belt being pulled to pieces by 
the power absorbed. In his own experience the 
author found that the electric motor would not 
start with the belt on, although the gas engine had 
sufficient energy in its fiy-wheel. 

The amount of air delivered was spoken of as so 
many cubic feet of free air per minute, which bore 
some resemblance to the volume swept by the 
piston. The author found with a small compressor 
40 cub. ft. of free air per minute on full load by 
electric motor cost between 11d. and 8d. per hour 
and on no load about 5d. 

The use of the compressed-air plant could best 
be traced by following the manufacture of a cast- 


ing. First, it could be an aid to moulding where 
it could be utilised in the most simple form of 
machine, a .compressed-air rammer. ‘There was a 
really remarkable amount of ingenuity in the 
design of pneumatic tools to-day, and this tool was 
a very efficient one. The whole principle of the 
machine was a piston running backward and for- 
ward in the barrel and air conveyed above or below 
by a system of holes; with it a 6-in. stroke was 
obtained. Anyone who had compressed air available 
might well try with a rammer first; on big moulds 
they were certainly very useful—on moulds 4 ft. 
square and upwards, where there was room for men 
to walk round, they would be found surprisingly 
useful. They cost from £14 to £30 each, and when 
considering capital expenditure, contrasted with a 
squeezer or a jolt machine, the author thought this 
tool would be found more satisfactory, although 
when a man was selling a moulding machine + 
would prefer to sell a jolt rammer costing perhaps 
£300; but for the time saved he (Mr. Hyde) did 
not think the extra expenditure was compensated 
for. The compressed-air rammer had also the 
advantage of great portability. Unless a_ jolt- 
ramming machine was fixed for a definite job to 
be kept going for that one job it was a doubtful 
saving. The little tool he described, however, used 
a considerable amount of air, and he warned 
intending users not to be surprised if they found 
that something like 2} h.p. to 3 h.p. was going 
through one of them. The squeezer type of mould- 
ing machine consisted essentially of an air cylinder 
with facilities for squeezing the mould and pattern 
against a fixed head. It was practically a straight 
push. The only advantage of the air machine 
over the hand squeezer was that it removed hard 
work from the job and consequently ensured a 
more efficient and possibly a more regular output. 

The great advantage of compressed air was in 
the jolt-ramming machine, which appeared about 
the best for moulding deep and heavy jobs. This 
type of machine had been very effective, and since 
the early patterns were made there had been intro- 
duced one in which the air was only used to lift 
up the piston and the mould, and it was allowed 
to drop simply by gravity. So far as air consump- 


tion was concerned these jolt machines were 
remarkably efficient, and one of the surprises 
experienced in connection with compressed air 


machines was that it had been found that the 
jolt rammer couid be run with about one-quarte: 
the air consumption the salesman estimated. 
Another outstanding thing was the advantage of 
using stripping plates. The jolt-ramming machine 
was subject to more excessive wear and tear than 
most other things, in addition to which there was 
the trouble caused by sand and grit and the effect 
of the jar had to be reckoned with. He personally 
found that the jolt-ramming machine was subject 
to very considerable upkeep expense. 

In order to get a clean draw there was another 
refinement—the pneumatic vibrator, which was 
somewhat similar to a small pneumatic hamnier, 
which, loosening the pattern, helped to get a 
clean draw. 


Another application of compressed air well worth 
considering was the pneumatic riddle, which cut 
out much laborious and dirty work, but it used 

















quite as much air as ten moulding machines of the 
jolt or squeezer type. 

It was sometimes useful to consider the applica- 
tion of compressed air to hoists. The casting was 
also very efficiently cleaned with a sand blast, and 
this was an example of what the author meant by 
the straight-line air system. The pressure used 
for air blasting was also much less—about 30 Ibs. 
per sq. in. was ample, whereas all the machines 
previously dealt with required 75 to 90 lbs. to be 
reasonably effective. Incidentally, he might 
explain that a pressure of from 30 to 40 lbs. was 
the most reasonable pressure at which to generate 
and distribute compressed air. For the cleaning 
of the mould Mr. Hyde described an ingenious 
arrangement by which loose sand was drawn out 
by suction on the principle of the injector. For 
fettling, the pneumatic hammer was an efficient 
tool, though its advantages were more realised in 
steel foundries than in iron foundries—probably 
because of the chipping of the iron casting, 
which seemed to break away too easily. When 
fettling steel the hammer could be kept to its 
work, while in iron the pieces splintered off and 
difficulty was experienced in keeping the chisel to 
its work. = 

It was quite recently suggested to the author 
that compressed air might be tried for painting 
instead of the brush, the paint being spread by 
means of 30-lb. pressure of compressed air from 
a jet; and it was demonstrated that the amount of 
waste was surprisingly small. The same idea car- 
ried a little further might be applied to cores, and 
he anticipated that ultimately silica and possibly 
graphite might be sprayed in this way. 


Discussion. 


Mr. Dariey said his own experience was that 
the jolt rammer worked equally well without 
stripping plates, and in a shop with plenty of 
power to lift anything up to about five tons there 
very very few jobs but what could be put on the 
machine without stripping plates at all. 

Mr. Joun Watson remarked that the sand blast 
was hated by the moulder because it showed up 
the deficiencies of his work, and the fettler always 
liked a bit of dirt to cover up what he was doing. 
Referring to the long distances at which the 
lecturer had said compressed air could be delivered 
without loss, in his own (the speaker’s) case, work- 
ing at about 80 lbs. pressure, it was brought about 
a quarter of a mile from a compressor of the 
Sentinel type, but by the time it reached the 
foundry it was fgund necessary to supplement the 
pressure. In. regard to electricity being used only 
in rotary motion, he would remind the lecturer of 
the use of magnets for lifting. The speaker was 
also interested in hearing of the paint spray; he 
had been interested in this development for a 
number of years, but had never persuaded a 
moulder to. take it up. There was always the 
tendency when spraying with the ordinary paint 
used in a foundry for the ground silica or whatever 
was being used to settle, and it was difficult to 
keep the proper mixture. In regard to the difficulty 
of water in compressed air, he had solved it in 
the fettling shop, where they had pneumatic 
hammers working at 80 lbs. .pressure, fed from a 
pipe of three inches diameter fitted with a T-piece. 
The three hammers were sometimes so wet that the 
men could not work them. They substituted for 
the T-piece a reservoir in which cocks were in- 
serted, and they were now able to drive the three 
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hammers from the 3-in. pipe and each worked per- 
fectly dry. 

Mr. Hype in replying to the discussion said that 
in regard to the consumption of air on ramming 
machines Mr. Darley would find that after six 
months this would get very much greater. The 
jolt ramming machine without a stripping plate 
was distinctly useful in jobbing foundries, but the 
author was referring more particularly to repeti- 
tion work; but for large work it was undoubtedly a 
success, and that was also a case where he though: 
the compressed air rammer would do equally well 
at a good deal less cost of installation. In regard 
to Mr. Watson’s difficulty, he might find that by 
doubling the size of the pipe a considerable im- 
provement would be effected. With regard to 
painting, there was generally a mechanical mixing 
device. 








Correspondence. 





Foundrymen as Inspectors. 
To the Editor of the Founpry Trapre JouRNAL. 


Sir,—Looking back in the issue of the above journal 
for October, 1907, correspondence re ** Foundry 
men Past, Present and Future,” the question’ of 
appointment of moulders for service on the Staff 
ot Admiralty Inspectors is ably brought forward 
by *' W. R.,’’ and a case quoted on defective cast- 
ings for one of H.M.S. battleships. Since then no 
headway has been made by the British Foundry- 
men’s Association to further this cause, and as 
so many inspectors are being made at present, 
is it not time that the foundryman’s knowledge 
should be used to better advantage? For he is the 
most suitable to detect flaws, or any patched-up 
casting, whereas in many cases inspectors are 
hoodwinked and castings passed which under. the 
critical eye of a foundryman would be rejected. 
As it is imperative that the best should he served 
out to those that have to use tlhe material, so also 
should the best and most suitable men be chosen 
to pass the material. Trusting that _ the intel- 
lectual foundryman will be given his fair chance 
of proving his worth,—Yours, etc., is 


————————— 


ELECTRICALLY-TEMPERED TOOLS.—A recent 
issue of the ‘‘ Electrical World ’’ contains data regard- 
ing the cost of tempering steel tools electrically in an 
American automobile manufacturing plant. The fur- 
nace was operated 98.5 hours on 19 days, or 5.18 hours 
per day; in that time, 1,978 high-speed steel tools, 
consisting of circular cutters, reamers, reamer blades, 
keyway cutters, taps, circular form tools, thread 
chasers, profile cutters, pointing tools, hollow mills, 
etc., were treated, at a cost of about £5 6s; 8d. for 
current at 1}d. per unit. Adding the cost of renewing 
the carbons—about 18s.—the total cost for the 
period becomes £6 4s. 8d., or 3d. per tool. During 
five runs, 352 lbs. weight of tools were treated at a 
cost of 1.165d. per lb. These tools are treated in a 
Hoskins furnace, with internal dimensions of 6 in. by 
5 in. by 11 in. and maximum rating of 15 kw.; with 
temperatures of 2,100 deg. to 2,300 deg. F. The average 
demand is 9 to 10 kw. The accurate contro] of tem- 
perature and furnace atmosphere is a marked advan- 
tage. 





252 — THE FOUNDRY TRADE JOURNAL. 





F luted Cast-Iron Posts. 


By C. Thomas. 








Fig. 1 shows the post half in section and half 
in elevation; Fig. 2 is a section through the centre 
of the pattern, moulding board and box; Fig. 3 is a 
plan of the box, pattern and moulding board; and 
Fig. 4 is a cross section through the box, pattern 
and moulding board, 

To make the pattern of the post a piece of pine 
is prepared about 6 ins. longer than the post 
including the seats; this is for building the half 
pattern on that will be used for moulding off. After 
laying the outline of the post on this and squaring 
the centre line down cmd end, the other half is 
built up in mahogany. The body is made in three 
pieces, and the centre piece is prepared first. A 
glance at Figs. 3 and 4 will show the shape of this. 
On each end of this a piece is screwed of a suitable 
thickness to form the moulding into which the 
flutes die out, as shown in Fig. 2. 


templates laid on each end. A block may be 
screwed on the pine half, and the whole pattern 
held in the vice while the flutes are planed 
through. 

This having been done the loose pieces are re- 
placed on the ends, and the flutes died into them. 
Foles are now bored to receive the bosses on either 
side of the post. The bosses are turned in halves, 
placed in the holes, and the hollowed angling died 
out into the body. 

The half pattern is now taken off the building 
block, leaving the rebates still filled with pine. A 
piece of iron long enough to project three or four 
inches past the seats and having a tapped hole in 
each end is now screwed to the centre piece of the 
half body pattern, its thickness being the same as 
the moulding board. It should be noted that while 
the centre piece of the pattern is tapered from the 


























The rebate on either side is now taken out and 
‘filled up again with pine, this being held in posi- 
tion by means of a few screws through the pine. 
This centre piece is now fastened on the building 
block, the screws being put through the block into 
the mahogany. 

The two side pieces are prepared, the ends being 
treated the same as the centre piece. These are 
fastened on the block in a like manner. 

Two solid pieces are now placed at each end of 
the body pieces, the one to form the seat and cap 
and the other to form the seat for the core and 
— These are also fastened to the block. 

The whole is now ready for the lathe, care bein 
taken to work to the centre line squared down ea 
end. After the pattern is turned and the loose 
flange fitted, the seat at the flange end and the 
seat and cap are removed; the pieces on either end 
of the body are also removed, and - the flutes 
marked out on the body by means of thin wood 
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base to the cap, the piece that is left by the 
rebates is parallel, and this is the width the iron 
should be made. 

The moulding board is made longer and wider 
than the box, as shown in Fig. 3. The ends are 
halved across to give the necessary strength to the 
board. In the centre of each end piece a space is 
cut out to receive the iron bar that is fastened to 
the centre piece of the pattern. This should be 
made a nice fit. The dowel pins to receive the 
box are also set out equally on each side of the 
centre. 

The board should now have an open space in 
the centre, its length and width being shown by 
X in Fig. 3. Two pieces of wood are hinged to the 


board down each side, as shown in section in Fig. 4, * 


the hinges used being ordinary butts. 

The centre part of the pattern is placed with 
the iron bar in the slot in the board, the two 
distance pieces B across the slot and the screws C 
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tightened. This holds the centre piece in position. 
The two side pieces are placed in position on either 
side of the centre, and these screwed to the hinged 
part of the board. 

The cap and base are now fastened to the board, 
the distance pieces B removed,'the centre piece of 
the body dropped through the mould board, and 
the pine strips that filled the rebates taken out. 
The centre is again fastened in position, and two 
pieces of iron plate shown, marked A, in section 


(Fig. 4) are screwed to the hinged part of the™=™ 


board. These need only,be an inch or two wide, 
and project over the board just clear of the iron 
bar on the centre piece as shown. 

The pattern and board are now ready for mould- 
ing off. The box being rammed up, the screws C 
are slacked off, the distance pieces B removed, and 
the centre piece of the body lowered through the 
board. To ensure the side pieces being clear of 
the mould the centre piece should be lowered so 
that the flange formed by the rebates-rests on the 
iron plates A. The weight of the iron bar fastened 
on the centre piece will now draw each side clear 
of the mould. The distance pieces B and the 
screws should be of such a length as to allow this. 


One turn of the screws C is sufficient to tighten the 


centre piece in position, and the base and cap 
prevent this from coming up too far through the 
board when tightened up. The flange is loose an 
comes away with the box when this is removed. 

The board should be mounted on two long 
trestles to give the necessary strength to keep it 
straight, and also to give the clearance underneath 
to draw the centre piece of the pattern. The core 
is swepped up on an ordinary core bar, with a 
small end inserted for forming the hole in the 
cap. ‘ 








Moulding Sheath Wheels on a 
Plate. 


By A. Smith. 


The following is an advanced method of mould- 
ing on the old system of the ‘three joint” 


Fie. 1,—Secrion or SHEATH 


WHEEL. 


principle. The class of wheel most adapted is the 
one known as the plate wheel, which is most used 


sO 


Fie. 2.—Exevation or SHEATH 
Wueet. Fvuit Boss ror 
CARRYING on Puarte. 


in collieries and railways for signal wires and ropes 
and cables. 


Fig. 1 gives elevation and section, and Fig. 2 





shows a full boss at A, and this is how the master 
patterns should be cast. The reason will be given 
later. This method entails a lot of machining, but 
the latter is counted as almost nothing when the 
rate of production is considered and the enormous 
amount of saving effected. In one instance which 
occurred in a large railway foundry in the Mid- 
lands a man could make about thirty a day on 


=< 
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Fie. 3.—Hatr Section Marri Puate. 
Dorrep Lines sHOW Futt Luc on Sipe ror 
Borie. 


= 





the old system of three parts, but with this method 
a decent lad or labourer could produce 120 to 140 
a day—a very considerable difference. 

Fig. 3 shows the matrix plate, which should be 















































Fic. 4.—Section SHowrne Patterns Movunrtep 
ON SPINDLE AND Movunpine Box rn Postrtton. 


machined both sides, and could be larger to enable 
the placing of either two or four patterns, Two 
bosses are cast on both sides, as at B, Fig. 3 and 
Fig. 4. These are for boring to allow of mounting 
the spindle C, Fig. 4. The patterns, after being ° 
turned, may be bored to fit the spindle, and the 
thickness of the spindle should be the size of the 
core desired to be cast in the wheels. The patterns 
are fastened on by two screws, as at D, Fig. 4. 
The moulding boxes are cast with half-round slots, 
s0 as to allow for and the operation of spindle C, 
Fig. 4. 

The method of moulding is as follows: —First 
place a half box on the bench or floor; then place 
the plate on same as at F, Fig. 4. Next place on 
the opposite half box, and ram up fully, striking 
off level. Now the plate is given a slight tap with 
a mallet and the lever or handle G is turned a 
half turn, causing the patterns to revolve one half 
circle, leaving the mould free. Now the -box is 


lifted off and placed on to the ground. The same 
operation takes place for the top half, and pro- 
viding the boxes are well fitting no trouble with 
crossed. joints should be experienced. 
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Influence of Casting Temperature on Physical 
Properties of Metals.” 


By F. H. Hurren. 


The earliest recorded experiments on the in- 
fluence of casting temperature on the physical pro- 
perties of metals, are those published in 1904 by 
Longmuir, who found remarkable variations in 
mechanical properties, due to small differences in 
casting temperature. Longmuir’s experiments were 
conducted on brass, guin-metal, Muntz metal and 
cast iron. A number of other investigations fol- 
lowed, some confirming Longmuir’s results, others 
differing widely. Among the latter, one of the 
most Important investigations was that of Hat- 
field, who, in his book on ‘Cast Iron,” sums up 
his results in the opinion that ‘it is somewhat 
futile to work upon the hypothesis that there is a 
temperature at which a superior result can be 
obtained from cast iron.’’ This may, or may not 
be true of cast iron, but it must be borne in mind 
that cast iron is a very complex metal, and exactly 
the same mixture under exactly the same condi- 
tions of melting and pouring is practically an 
impossibility. Slight variations may occur in any 
of the main constituents, in the volume and pres- 
sure of blast, quality of coke and atmospheric con- 
ditions, 

The data discussed in the present paper were 
gathered in the course of manufacture, on a com- 
mercial scale, of aluminium castings of a very in- 
tricate and special nature, and are, therefore, con- 
fined to aluminium alloys. The physical properties 
which have been considered are :—Tensile 
strength, including breaking stress, yield point 
and elongation; resistance to repeat-impact or 
vibration test; and, to a lesser degree, Brinell 
hardness and porosity, or resistance to hydraulic 
pressure. “i 

The tensile tests were all conducted on test pieces 
cast under practically identical conditions. Each 
test piece was cast separately and to the same 
size, in moulding boxes of similar dimensions, with 
the same size and shape of runner and riser, so 
that the cooling effect of the body of metal and 
chilling effect of the sand would be similar in each 
test. Duplicate bars were cast at each tempera- 
ture. The method adopted in the ,first series ~of 
experiments was, first, to take the temperature of 
the metal in the furnace, then after it was drawn 
off allow it to cool naturally to the desired tem- 
perature and cast two bars. Then, if required, the 
metal was cooled still further to a certain tempera- 
ture and two more test bars cast. This could be 
repeated as often as desired. It should here be 
emphasised that to obtain correct temperature 
readings the metal must be well stirred. A crucible 
which has just been drawn from the furnace will 
give different temperature readings in different 
portions of the molten mass, By stirring uniform 
temperature is ensured. 

The castings were always left in the sand a cer- 
tain definite time before knocking out. The test 
bars were § in. diameter in the centre, and 15-16 in. 
diametér at the ends when cast, and were machined 
to 7 in. diameter at the ends, 0.564 in. in the 
centre, with 2 ins. of-parallel. 

One of the earliest difficulties was the need of a 


* Read before the Birmingham Branch of the British Foundry- 
men’s Association, March 24, 1917 


suitable pyrometer—one that could be used, when 
necessary, by a workman of average intelligence. 
The temperature readings in all these experiments 
were taken by a direct-reading pyrometer, and the 
Foster instrument was found to give very satis- 
factory results. In this instrument the thermo- 
couple is plunged directly into the molten metal, 
and the indicator needle becomes steady in about 
ten seconds. Longmuir, in his experiments, took 
temperature readings by means of a thermo-couple 
passing directly into the mould. My aim has been 
to take readings in a manner which is possible 
under ordinary working conditions, in the produc- 
tion of castings on a commercial basis. Long- 
muir’s method is not applicable under these con- 
ditions, and very exact scientific accuracy had to 
be sacrificed. By the Foster pyrometer, the tem- 
perature of the metal at the moment of pouring 
can be determined, and, being portable, it may be 
used at any point in the shop. For commercial 
work this is what is necessary, and it is far better 
to know the temperature is correct before pouring, 
than to find it.is wrong after pouring. Some 
objection may be raised to the direct-immersion 
pyrometer on the score that the molten aluminium 
will destroy the end of the thermo-couple and 
absorb impurities. To this 1 would say that when 
the couple was purchased it had a steel protecting 
sheath. The first time it was used, about three 
inches of the sheath burnt off, leaving the ends of 
the couple bare. ‘Since then, although it has been 
immersed in molten aluminium many hundred 
times, the couple is only about two inches shorter 
than when purchased, and the steel sheath about 
four inches shorter, the first three inches of the 
latter, as previously mentioned, disappearing on 
the first occasion of use. At temperatures below 
300 deg. C., there is practically no burning of the 
couple, and the only damage resulting to the one 
used has occurred at temperatures over 800 deg. 
This pyrometer can be easily checked, and any error 
simply adjusted by turning a small screw on the 
indicator. To the very scientific mind this may 
seem a crude method of taking temperatures, but 
for general use in a foundry it is essential that a 
pyrometer be capable of-standing hard wear. With 
the Foster instrument, soetided the indicator is 
rigidly fixed, the thermo-couple may be dropped on 
the floor and run over by a wheelbarrow, and still 
retain its original usefulness. 

The melting of the metal for the tests was con- 
ducted under ordinary shop conditions, and ex- 
cept where specifically mentioned, in gas-fired tilt- 
ing furnaces, holding a charge of 200 lbs. of alu- 
minium alloy, using pressure gas with the flame in 
direct contact with the metal, and the mixture of 
gas and air so adjusted as to give a slightly reduc- 
ing atmosphere. Some of the alloys were made 
from new metals, some entirely from remelted 
turnings, and others from a mixture of virgin and 
remelted. Practically all the mixtures were those 
used in daily practice. Where virgin metals were 
used, a base alloy was first made in the usual way. 
and a weighed quantity of this base alloy added to 
the melted pure aluminium. : 

One of the first considerations which became ap- 

















parent was the necessity for taking the tempera- 
ture of the metal when teemed from the furnace. 
It did not seem fair that a test bar cast at, say, 
650 deg. C. from a batch of metal which had been 
melted at 800 deg. C. should be compared with a 
test bar cast at, say, 600 deg. C. from a similar 
alloy melted at 700 deg. C. In the course of these 
experiments I have been astonished at the decep- 
tive nature of the eye in judging temperature of 
molten aluminium. Two crucibles, placed side by 
side, and which appear to the eye to be of equal 
temperatures, have shown a difference of 100 deg. 
C. or more when the temperature has been taken 
by a pyrometer. This may explain the number of 
misrun castings which occur from time to time ‘in 
an aluminium foundry. The amount of light, 
natural or artificial, the angle at which the metal 
is viewed, together with the peculiar nature of the 
skin which forms on the surface, each have their 
effect on the appearance, when judging tempera- 
ture by the eye. The customary practice of stirring 
the metal with an ingot of pure aluminium, and 
judging the temperature by the amount melted 
from the end, is only a makeshift, and should be 
superseded by the pyrometer. 

Coming now to actual results of tests, in Table I. 
are given figures obtained from an alloy of alu- 


TABLE |.—Jnitial Temp. 790° C. 


Cast at : F 5 aiual 
deg. € Break. Yield. Elong. Analysis. 
Tons. Tons. Per cent. Per cent. 
780 11.7 69 5.5 Iron 0.32 
12.: 7.5 6.0 Copper nil 
Zine 11.80 
680 10.4 6.8 4.25 
11.2 6.7 5.0 
580 $2.2 7.7 5.5 
12.2 7.0 4.0 


minium and zine only, the initial temperature, 
that is, the temperature of the metal in the fur- 
nace, being 790 deg. C., and test bars were cast at 
780 deg., 680 deg., and 580 deg. C. In these tests 
the lowest results were given by the bars cast at 
680 deg., and the best figures from the bars cast at 
580 deg. C. 

In Table II. are shown repeat tests made on the 
previous alloy, the initial ‘temperature being 830 


Tasie Il.—J/nitial Temp. 830° C. 


Cost 6 | Break Yield Klonz. Analysis. 
deg. C. 
Tons Tons. Per cent. Per cent. 
800 11.7 10.4 1.25 Tron 0.35 
11.5 9.2 2.0 Copper nil 
Zine 11.67 
700 13.4 9.9 2.5 
12.8 10.2 3.0 
600 14.9 10.5 3.0 
13.0 10.7 2.0 


deg. C., and test bars cast at 800 deg., 700 deg., 
and 600 deg. C. The breaking strain and elastic 
limit in each case is higher than the results ob- 
tained in Table I., but the elongation figures are 
lower. The initial temperature, it will be seen, 
was higher in this test than in the previous one. 
The results obtained at 700 deg. and 600 deg. show 
very little difference, those at 800 deg. being 
slightly lower. 

Table IIT. shows results of tests on an alloy of 
aluminium, copper and zinc, in which the initial 
temperature was 820 deg. C., and casts were made 
at 800 deg. C., 700 deg. ©., and 600 deg. C. The 
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test on the bars cast at 800 deg. show a low tensile 
and elastic limit, but a remarkably high elonga- 
tion. The bars at G00 deg. give a good breaking 
stress and yield point with a normal elongation, 
whilst the bars cast at 700 deg. give slightly lower 


TaB_e ILl.—Jnitial Temp. 820° C. 


| 
yon _ Break. Yield. Klong. | Analysis. 
Tons. Tons. Per cent. Per cent. 
800 7.3 5.2 15.0 Iron 0.43 
72 4.0 12.5 Copper. 2.38 
“a Zine 11.66. 
700 12.7 11.3 1.75 
14.2 11.7 2.5 
} 
600 14.3 12.1 2.5 
13.8 12.1 2.75 =| 





figures all round. The breaking stress at 800 deg. 
is, toughly, half that obtained at 600 deg., and 
the yield point at 800 deg. less than half the yield 
at 600 deg. 

Repeat tests were made on this alloy, and the- 
results are given in Table TV. Here the initial 
temperature was 810 deg. against 820 in the 
previous test, and bars were cast at 800 deg. and 
650 deg. C. These results follow normal lines; the 
advantage being with the bars cast at the lower 
temperature. The breaking stress and yield point 
in each instance is lower than the figures obtained’ 
in Table III., which represent practically the 


TaBie LV.—Jnitial Temp. 810° C. 








py » Break. Yield. Elong. | Analysis. 
Tons. Tons. Per cent. Per cent. 
800 11.4 6.6 4.0 Iron 0.35 
11.3 | 6.7 4.0 Copper 2.37 
Zinc 10.89 
650 12.2 7.4 4.0 
12.6 7.5 £5 | 





} 





same alloy. This difference is probably due to 
using in the repeat test a spelter containing 
rather more impurities in the shape of lead and 
cadmium. I have repeatedly found very wide 
variations in the amount of impurities in com- 
mercial zinc. The results given in Table ITI. 
point to something abnormal having taken place 
in the bars cast at 800 deg., but so far I have been 
unable to trace the cause. 

Table V. shows results obtained from an alloy 
containing by analysis 3.25 per cent. copper and 
10.05 per cent. zine., the initial temperature being 


Taste V.—lInitial Temp. 810° C. 








) 
deg.c. | Break. | Yield. Elong. Analysis 
ae “Tons | “Tons. Per cent. | _Fer cent. 
800 8.3 | 7.4 2.0 | Tron 0.79 
7.3 | 6.7 | 33 | Copper 3.25 
| | Zine 10.05. 
750 8.7 6.3 3.3 
9.4 7.9 33 
700 9.8 7.1 3.8 
8.8 8.2 3.3 
650 10.5 7.9 5.0 
11.7 88 4.4 


810 deg. C., and bars cast at every 50 deg. between 
800 deg. and 650 deg. In this experiment the bars 
cast at 800 deg. give the lowest results for break- 
ing stress, yield point and elongation, and there 
will be observed a continued improvement as the 
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temperature decreases, until the best results are 
obtained at the lowest casting temperature. The 
breaking stress at 800 deg. is only about equal to 
the yield point obtained at a casting temperature 
of 600 deg:, and at 800 deg. the yield point 
approximates very closely with the breaking stress. 
In Table VI. the initial temperature was 675 


deg. C., and bars were cast at 660 deg., 610 deg., 
TaBLe VI.—Jnitial Temp. 675° C. 
oo Preak Yield. Elong Anaiysis. 
Tons. Tons. Per cent. Per cent. 
660 10.2 6. 2.7 Iron 0.74 
| 9.8 6.4 3.3 Copper 3.48 
Zinc 7.51 
610 10.2 6.1 2.7 
10.2 5.4 3. 
560 10.3 6.4 3.3 
10.8 7.6 3.3 








and 560 deg. C. With the exception of the slightly 
lower yield points in the bars cast at 610 deg., 
these figures show very little variation. 

Table VII. gives results on bars cast at 650 deg., 





600 deg., 580 deg., 560 deg., and 540 deg. from 
TaBLe VII.—ZJnitial Temp. 670° C. 
a | Break Yield. | “Klong. Analysis. 
- ee CRE —_ ee = — _ os ——— 
Tons. Tons. Per cent. Per cent. 
650 | 9.5 5.8 | 3.0 ron 0.92 
} 8.9 | 6.9 3.0 Copper 5.24 
| | Zine 9.20 
600 | 10.4 7.2 4.5 
9.5 j 7.3 4.5 
| 
580° | 9.6 6.6 4.0 
| 97 | 5.6 | 4.0 
560 | 10.5 | 6.1 5.0 
W.6 | 6.5 4.4 
soo 6 6|l~Clo2 | 7.6 44 
10.5 6.5 5.0 





an initial temperature of 670 deg. C. Here, as in 
the last test, the bars cast at temperatures of 600 
deg. and under show but slight variations one 
from another, although it may be noticed that the 
alloys are of different composition. To particu- 
larise, the best results are those at 600 deg. 
In Table VIII. the initial temperature is 680 
deg. C., and with bars cast at 675 deg., 625 deg., 


Tas_e VILI.—Jnitial Temp. 680° C. 








Gees at Yield. | 


Break. Elong. Analysis. 
; Tons. Tons. Per cent. Per cent. 
675 10.3 5.3 2.0 . Iron 0.84 
10.2 7.6 3.0 Copper 4.56 
Zinc 4.52 
625 9.3 7.9 2.0 
9.8 7.6 3.0 
0.8 7.5 3.0 
1.2 5.9 3.0 


and 590 deg., the alloy being copper 4} per cent. 
and zinc 44 per cent. With the exception of a 
low yield point in the first and last tests, due to 
faulty bars, these figures also show little variation. 
The reduction in breaking stress at 625 deg., com- 
pared with the figures obtained at the other tem- 
peratures, will be noticed. 

Table IX. gives tests on an alloy containing, by 
analysis, copper 3.99 per cent. and zinc 5.80 per 
cent., the initial temperature being 685 deg. C., 
and bars cast at 675 deg., 625 deg., and 590 deg. 






C. The breaking stresses will be seen to be very 
regular, and the only noticeable difference is the 
rather lower yield point in the bars cast at 675 
deg. In a very large number of tests, I have 
found very little difference in tensile results when 


TaBLe 1X.—ZJnitial Aetvt 685° C. 





a at Break Yield Elong. Analysis. 
Tons. Tons “Per cent. Per cent. 
675 9.5 6.1 3.0 Iron 0.80 
9.2 6.6 2.0 Copper 3.99 
Zine 5.30 
625 9.5 6.0 1.5 
9.0 7.7 2.0 
590 9.0 7.6 2.0 } 
8.3 7.4 20 ~| 
! 








the casting temperature is below 650 deg. C.— 
that is to say, bars. cast at any temperature 
between 650 deg. and the lowest temperature at 
which the alloy remains fluid, give results which 


_ show little or no variation. 


A charge of metal was melted, heated to 825 
deg. C., and bars cast at 820 deg. and every 40 
deg. decrease down to 620 deg., and the tensile 
results are shown in Table X. Regarding first 

TaBLe X.—/nitial Temp. 825° C. 





ped x 


deg. C Break. Yield. Elong. Analysis. 
Tons. Tons. “Per cent. Per ce nt. 
820. | 7.4 5.8 3.0 Iron = 0.53 
| 7.7 6.5 2.0 Copper 2.37 
Zine 10.81 
780 8.5 8.0 2.0 
8.6 7.4 3.0 | 
ne! } } 
740 7.3 62. | $0. | 
| 8.9 60 | 3.0 
700 | 8.4 7.2 | 3.0 
} 8.3 6.5 3.0 
| | 
660 8.2 7.3 3.0 
8.4 7.2 3.0 
620 10.0 7.8 4.5 
10.0 7.9 4.5 





the breaking stress, the figures are lowest at #20 
deg., then they become regular at 780 deg., 740 
deg., 700 deg., and 660 deg., after which there is 
a decided increase at 620 deg. The yield point is 
low at 820 deg., increases at Fao deg., shows a con- 
siderable reduction at 740 deg. and 700 deg., rises 
at 660 deg., and further increases at 620 deg. The 
elongations are very regular between 820 deg and 
660 ‘deg., but increase at 620 deg. The breaking 
stress at 820 deg. is less than the yield point at 620 
deg. These figures confirm the previous tests, that 
the lower the casting temperature, provided that 
temperature is below a certain figure, the better 
are. the results obtained. 
This concludes the first series of experiments. 


Effect of Over-heating. 


One of the many dangers which aluminium 
founders have ever before them is that of over- 
heated metal, or, as it is more commonly called, 
‘‘ burnt’’ metal. Sometimes through oversight a 
charge of metal is left in the furnace long after 
it has reached a casting heat, or, particularly 
where coke furnaces are in operation, a crucible 
of metal gets excessively hot, owing to using too 
much coke, or not properly regulating the draft 
of the furnace. On the other hand, there are such 


occasions as Pi metal is got ready to cast a 
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special job, and in closing the mould a drop-out 
occurs, necessitating a period of waiting before 
the metal can be used. Quite a batch of troubles 
are ascribed to “ burnt”? metal, and I hope to 
show that these are wrongly ascribed to this cause. 
I have carried.out a series of experiments on 
aluminium alloys, in which the casting tempera- 
ture remained the same, but the initial tempera- 
ture was varied; and in many instances the metal 
was purposely subjected to a prolonged and 
excessive heat. ~ 

The method adopted was as follows:—A charge 
of metal was carefully melted, avoiding very rapid 
or excessive heating, its temperature taken, a 
quantity withdrawn, and test bars cast at certain 
temperatures. The metal remaining in~the 
furnace was then heated up, some more with- 
drawn, cooled, and bars cast at the same tempera- 
ture as before. This process was repeated as often 
as desired, and a number of test bars obtained, 
all of which. had been cast at the same tempera- 
ture from the same charge of metal, ‘but from 
metal which had been heated to various original 
temperatures. 

In Table XI. are shown the results obtained on 
ene batch of alloy, the test bars being cast at 620 














Taste XI. 
~ Initial TR iiitien s a> 3 
temp. oe s Break. Yield. Elong 
deg. C. i at 
Tons. Tons Per cent. 

620 9.3 7.9 2.0 

10.0 7.9 3.0 
625 

570 10.3 7.6 3.0 

10.1 8.6 2.0 

620 7.7 6.3 3.0 

“ 8.2 6.6 2.0 
700 

{ 570 9.7 6.1 2.0 

9.5 6.0 3.0 

{ 870 9.6 6.5 3.0 

10.4 7.4 4.0 

620 10.3 65 | 3.5 

880 4 10.4 7.1 3.5 

| 570 10.0 7.9 3.0 

{ 9.9 6 3.0 





deg. aud 570 deg. O., and the metal being succes- 
sively heated to 625 deg., 700 deg., and 880 deg. 
C., these temperatures being the maximum in the 
furnace. An analysis was made on the bars from 
the metal heated to 625 deg. C., and also on the 
metal heated to 880 deg. C., to see what change, 
if any, took place in the composition of the alloy 
through holding in the furnace. The bars heated 
to 625 deg. C. gave an analysis of copper 2.12 per 
cent. and zine 10.50 per cent., and the metal 
heated to 880 deg. C. showed copper 2.42 per cent. 
and zinc 11.06 per cent., showing that there is not 
a heavy loss of zine by volatilisation, as might be 
expected, but rather a very slight increase of 
copper and zine due to oxidation of aluminium. 
I_was surprised to find that the tensile results at 
the same casting temperature show such little 
variation when the initial temperature differs as 
widely as 165 deg. C., there being only a slight 
advantage with the bars at the lowest initial 
temperature. Also, the bars from the metal at 
initial temperature of 700 deg. are seen to give 
lower breaking stress and yield points than any 
of the others. In a number of imstances_ this 
decrease- in tensile has been noticed, sometimes 
either the breaking stress or the yield point, some- 
times both, at temperatures between 750 deg. and 


690 deg. C. An instance was given in Table X. 
At present I am unable to suggest any cause for it. 

In the next experiment, a crucible of metal was 
melted in a pit furnace, with natural draft, using 
coke as fuel. Fifteen minutes after the metal had 
melted, the crucible was withdrawn, and the tem- 
perature of the metal was then 840 deg. C. Bars 
were -cast at 830 deg. C and 620 deg. OC. The 
remainder of the metal was then put back in the 
furnace and allowed to remain for two hours. At 
the end of this time the metal had reached a tem- 
perature of 950 deg. C., and test bars were cast 
at the same temperatures as before, namely, 830 
deg. and 620 deg. C. Table XII. shows the results 


TasLe XII.—Metal Melted in Coke Furnace. 





Anitial Cast at 











dee. | deg. C. | Break. Yield. | Elong. | Analysis. 
— _ } 
Tons. Tons. (Percent.| Percent. 
{ A 830 7.1 6.1 3.5 | Iron 0.72 
7.1 5.6 3.5 | Copper 5.12 
840 | Zine 9.30 
i B 620 9.5 5.8 4.5 
10.6 5.9 7.0 
} C 830 9.9 6.4 6.0 | Iron 0.73 
| 9.8 6.1 6.0 | Copper 4.85 
950 | Zine 9.38 
D 620 9.8 6.5 5.0 | 
8.5 6.3 45 | 


| 





obtained. Curiously enough, the metal which had 
had such a prolonged soaking heat gave the better 
tensile results, and there is but little difference 
between the bars C and D, except that C, cast at 
the higher temperature, gives the higher elonga- 
tion. The change in the composition as shown by 
analysis is seen to be very small, there being .a 
slight decrease in the copper content. 

Table XIII. gives results on bars cast at 600 deg. 
C. from one charge of meta] heated first to 680 











Tasie XIII. 
Initial | Cast at | 
deg. <. | deg. C. Break. | Yield. Elong.| Analysis. 
| Tons. Tons. /Per cent | Per cent. 
680 | 600 | 9.1 6.7 1.5 Tron 1.04 
| | 9.4 6.6 4.5 Copper 4.56 
Zinc 6.60 
800 600 88 | 64 4.5 
8.7 6.9 4.0 





deg. C., and then to 800 deg. C. In these figures 
there is no practical difference in the yield points 
or elongations; the breaking stress is_ slightly 
higher in thé less heated metal. In this experi- 
ment a quantity of metal was tapped out at the 
moment it reached 680 deg. C. The balance was 
then raised to 800 deg. C. and held at this tempera- 
ture for 20 minutes. 

Table XIV. refers to test bars cast at 600 deg. 
from initial temperatures of 660 deg. and 740 deg. 





Tass XIV. 
Initial | Cast at 
temp. deg. C. Break. Vield. Elong. | Analysis. 
deg. C. | 
660 600 10.5 6.6 4.0 | Iron 0.71 
11.2 6.0 4.0 | Copper 3.99 
| Zinc 8.50 
740 600 11.1 7.1 4.0 | 
120 8 50 


C. No practical difference in yield point and 
elongation is seen, but the breaking stress is 


slightly higher in metal heated to 740 deg. C. 
c 
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Table XV. shows bars cast at 600 deg. C., and 
samples taken from the furnace when the metal 














was at 610 deg., 810 deg., and 850 deg. C. Here 
TaBLe XV. 
Initial . 
Cast at 
temp. | deg. C. Break Yield. Elong. Analysis. 
deg. C. 
ney Tons. 7 ~ Pons. , Per cent. Per cent 
610 600 10.0 68 20 Iren 1.12 
10.5 8.5 2.0 Cpper 5.69 
| Zinc 8.07 
810 600 10.5 8.8 3.0 
9.8 7.5 3.0 
| 
850 600 10.0 8.5 3.0 
10.2 8.5 3.0 





In Table XVIII., results are given of a batch of 
metal which was very carefully melted, a quan- 
tity drawn off when the temperature had reached 


Tasie XVIII. 








{Initial 
temp. Cast at Break. Yield. Elong. 
deg. C,. deg. (. 
Tons. Tons. IPer cent. 
690 680 9.8 4.6 6. 
9.7 3.9 5.75 
600 10.2 5.5 6.5 
10.0 | 4.7 5.5 
920 Same metal soaked for two hours. 
680 8.5 5.0 4.5 
8.6 4.1 4.5 
600 10.2 5.3 5.5 
10.0 5.2 | 6.0 





again there is little or no difference in any of the 
results. 

Table XVI. shows bars cast at 600 deg. C., the 
initial temperatures being 620 deg. and 780 deg. C. 
In this there is very little difference in the elonga- 
tion results, but a small decrease in breaking 
stress and yield point in the bars cast_from the 





Taste XVI. 
AS DARREL RAE senbapaiids = 
ame Cast at ‘ 
deg. G | deg. C. Break. Yield. | Elong. Analysis. 
SEES Tons Tons Per cent. Per cenf. 
620 600 9.8 8.0 2.0 Iron 0.97 
11.4 9.0 3.0 Copper 4.56 
Zine 6.23 
780 600 9.2 aa 2.5 
10.0 6.8 2.0 








metal heated to 780 deg. C. This metal was 
entirely from remelted turnings, and contained, 
in addition to the constituents shown in the table, 
lead 0.33 per cent. and tin 0.29 per cent. 

Table XVII. refers to bars cast at 700 deg. and 
650 deg. C. from metal heated successively to 710 
deg., 820 deg. and 880 deg. C. Considering first 





Taste XVII. 
Initial | Gast at 
ans: | deg. €.| Break. | Yield. | Blong. | Analysis. 
l Tons. } ~ ‘Tons. Per cent.| Per cent. 
700 | 9.0 8.6 2.0 Tron =: 0.87 
10.9 8.8 2.5 | Copper 4.36 
| | Zine 8.55 
710 | 
j 650 10.5 8.0 1.5 
L 10.9 8.3 15 | 
(700 8.8 8.4 1.5 | 
820 { 9.4 7.0 2.0 | 
( 650 9.8 8.3 2.0 
10.2 8.7 2.5 | 
| f 700 8.9 8.6 2.0 | 
} 9.3 78 2.0 
880 
|| 650 9.3 7.3 1.0 
9.4 7.0 2.0 


{ 





the bars cast at 700 deg., it will be observed that 
the yield point and elongation figures are very 
consistent, but the breaking stress is slightly 
better in the metal heated to 710 deg. At a 
casting temperature of 650 deg. the yield point is 
lower in the metal of 880 deg. initial temperature, 
but practically unehanged in the bars whose initial 
temperatures were 710 deg. and 820 deg. The 
breaking stress shows a gradual reduction as the 
melting temperature increases. At the higher 


casting temperature, the ratio of breaking stress 
to yield point is much greater than at the lower 
casting temperature. 








690 deg. C., and bars cast at 680 deg. and 600 deg. 
C. The remainder of the metal was then heated 
up to over 900 deg. C., and kept at this excessive 
heat for 90 minutes. The maximum temperature 
attained was 920 deg. C. Test bars were then cast 
at the same temperatures as before, 680 deg. and 
600 deg. C. As will be seen, there is practically 
no difference in the results. The tests at 600 deg. 
are almost identical, and at 680 deg. the over- 
heated metal shows a very small decrease in 
breaking stress and elongation, and an equally 
small increase in yield point. This was a very 
severe test for aluminium alloy, and could only be 
equalled in general practice by gross carelessness. 
The analysis of the so called “ burnt ’’ metal gave 
copper 2.88, zine 6.39, against coprer 2.85 and 
zine 6.50 before the prolonged heating. 

The Brinell hardness tests were made in the 
usual method for soft alloys, a pressure of 500 k.g. 
being applied for 30 seconds. Such chaotic results 
were obtained that this test was finally abandoned 
as hopeless. Table XIX gives an illustration. ” 

Passing on to other physical tests, the Stanton 
repeat-impact test was taken. In this test, bars 
cast to a diameter of § in. by 6} in. long are 














TaBLe XIX.—Brinell hardness: 500 k.g. pressure. 
Initial temp. Cast at Brinell Analysi<. 
deg. C. deg. C number. Per cent. 
710 700 65 Iron 0.87 
650 61 Copper 4.36 
Zine 8.55 
820 700 57 
650 60 
880 700 | 57 
650 - 61 








machined to } in. diameter, with a groove cut out 


0.05 in. wide and 0.05 in. deep, leaving the bar 
0.4 in. diameter at this point. The bar is sup- 
ported on two blocks 3-16 in. wide and 4} in. 
centres, with the groove central. A weight of 
43 lbs. falls through half an inch on to the grooved 
portion, and after each blow the test piece is 
reversed through 180 degrees. The number of 
blows required to fracture the test piece is 
determined. 

In Table XX. are results obtained from bars 
cast at 600 deg. C., from the. same metal at initial 


Taste XX.—Stanton Repeat Impzct. 








Initial temp. Cast at Number of Analysis. 

deg. C. deg. C. blows. Per cents 
620 600 | 248 Iron 0.97 
780 600 108 Copper 4.56 
900 600 180 Zine . 6.23 
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temperatures of 620 deg., 780 deg., and 900 deg. 
C.. Hach test was done in duplicate, and the 
number of blows, given in the taole, is the average 
of two. In this instance it will be noticed tne 
results are decidedly in favour of the metal melted 
at 620 deg. C., then a big decrease at 700 deg. C., 
with an increase at 900 deg. C. This metal was 
made entirely from remelted turnings, and the 
tensile tests were given in 'l'able XVI. 

Table XAI. gives results on another alloy (ten- 
sile tests shown in Table XVII.), the bars being cast 
at 650 deg. C., from metal melted at 710 deg., 
820 deg., and 880 deg. C. These results are 
entirely different from those just given, showing, 


TaBLe XXI. ~ Stanton Repeat Impact. 








Initial temp. |  Castat | Numberof | Analysis. 

deg. C. | deg. C. blows. Per cent. 
710 650 98 Iron 0.87 
820 | 650 130 Copper 4.36 
880 | 650 Zinc 8.55 


137 





as they do, a gradual increase in the number of 
blows required, for an increase in initial tempera- 
ture. 

Table XXII. gives similar results to Table XXI., 
namely, an increase in number of blows for an 


TasLe XXII..—Stanton Repeat Impact. 








Initial temp. Cast at Number of | Analysis. 
deg. ©. | deg. C. blows. Per ,cent. 
680 675 324 Iron 0.48 
} | Copper 2.50 
680 | 625 270 Zine 10.62 
| ' 





increase in temperature. The method of procedure, 
however, was changed, bars being cast at 675 deg. 
and 625 deg. C. from metal at an initial tempera- 
ture of 680 deg. C. 

Table XXIII. confirms the previous results, the 
bars cast at 675 deg. requiring over 60 per cent. 
more blows than those cast at 625 deg. C. The 


TaBLe XXIII.—Stanton Repeat Impact. 








Initial temp. Cast at Number of Analysis. 
deg. C. deg. C. blows. Per cent. 
730 675 504 {Iron 0.77 
\Copper 2.28 
Zine 12.03 
730 625 313 Manganese 0.12 





initial temperature in this experiment was 730 
deg. C., and the alloy is the metal used in the 
previous test, with the addition of a small per- 
cefitage of manganese, in the form of manganese 
zinc. Unfortunately, time has prevented me from 
making further experiments with this test. 

With regard to porosity tests, it is diffieult to 
give actual figures, as allowance must he made for 
variations in coremaking, venting, and the action 
of denseners. I can say definitely, from experi- 
ence, that for each casting required to withstand 
pressure, there is a small range of temperature at 
which the best results are obtained. Outside these 
limits there is an increasing number of failures, 
and this temperature range can only be determined 
by experiment, taking into consideration the 
nature of the casting and the composition of the 
alloy. Speak‘ng generally, I consider there is a 
definite casting temperature for a definite alloy, 
at which the best resistance to water pressure is 
obtained, with a lim‘t of 25 deg. C. over and 
under, and that the initial temperature has prac- 
tically no influence provided the casting tempera- 


ture is right. I have had a number of failures with 
jacketed pipes cast at 630 deg., from metal melted 
at temperatures varying from 600 deg. to 020 deg. 
C., and also only a very small percentage of fail- 
ures with the same pattern cast at 670 deg. C., 
from metal melted at temperatures up to 900 
deg. C. 
Summary. 

4o summarise the results obtained the writer 
considers that casting temperature exercises a de- 
cided intluence on tne physicai properties ot alu- 
minium alloys. -‘lo a certain po.nt, the lower the 
casting temperature, tne better the mechanical 
properties. At temperatures below 600 deg. C. 
tnere appears to be very little change in the tensile 
tests, and at this temperature almost any properly- 
gated casting can be run. It is, ot course, avsurd 
to dogmatise, and say that no mould must be poured 
at a temperature exceeding 6v0 deg. C., as tactors 
may be present which render it desirable or neces- 
sary to cast at a higher temperature. For instance, 
aluminium aeroplane cylinders require a higher 
temperature to ensure treedom from mis-runs in 
the very thin cooling fins, and in the remarks on 
porosity an example was mentioned where a tem- 
perature of 675 deg. gave the best results. Speak- 
ing generally, however, most commercial castings 
can be cast at a temperature of 650 deg. C., or 
under, by paying proper attention to the method 
ot gating, and opviation of air locks. Pyrometry 
is just as important when dealing with molten’ 
metals as in annealing and hardening processes. 
Many aluminium castings are poured from two cru- 
cibles simultaneously, and it 1s to court trouble to 
have the two lots of metal at different tempera- 
tures. By melting in bulk the risk of this hap- 
pening is not so great as when melting in small 
crucibles in coke or oil furnaces. Many of the 
vexatious cracks and ‘‘ drawn’’ places are due 
to this cause. 

Again, the “ burnt” metal danger appears to 
be an imaginary one. By proper attention to cast- 
ing temperature, it does not matter what tempera- 
ture the metal has attained, nor how long it has 
remained in the furnace; results may be obtained 
equalling those from metal which has been melted 
with every care. I think that most of the trouble 
whieh has been ascribed to ‘ burnt” metal, is 
really due to crude methods of judging tempera- 
ture, and could be avoided by the introduction of 
a pyrometer. As remarked earlier, it is difficult, 
if not impossible, to correctly estimate the tempera- 
ture of a body of molten aluminium, by the eye. 
A crucible of metal has been heated to, say, 550 
deg C.; it is drawn from the furnace, stirred, 
pieces of scrap or ingot metal added, stirred again, 
termed ‘‘ right’? (when perhaps the temperature 
is still as high as 720 deg. C.), and when a 
waster ’’ results, it is credited to ‘‘ burnt ’’ metal. 
Actually it is due to a high casting temperature, 
and had a pyrometer been used and the metal 
cooled to, say, 620 deg. C., no doubt a perfect cast- 
ing would have resulted. Aluminium is still suffi 
ciently fluid at 540 deg. C. to run thick castings. 
and there is no visible difference between metal 
at that temperature and metal at 700 deg. C. No 
one would del'berately leave metal in the furnace 
for a long period after it has melted, owing to the 
waste of fuel and increased melting loss, but 
where this is unavoidable the figures“in the accom- 
nanving tables indicate the metal does not suffer 
deterioration. There is no danger in using metal 
which has bees left in the furnace for two hours, 
provided attention is paid to casting temperature. 
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In conclusion, I should lke to express my thanks 
to The Rover Company, Limited, for permission 
to publish the test results, and to Mr. Cox, the 
foreman of the aluminium foundry, for his will- 
ing assistance in the preparation of the test bars 
and alloys. 


Discussion. 

The Brancu-Presivent said that the author had 
confirmed what other investigators had done with 
regard to the right temperatures for casting these 
alloys. Carpenter and Edwards gave the best cast- 
ing temperature at 50 deg. to 80 deg. C. above the 
point where freezing begins; Bancroft stated that 
the temperature should never go above 700 deg. C., 
as aluminium takes up carbon appreciably above 
that limit. So far all were agreed. Whether. Mr. 
Hurren would carry the members with him on the 
second point, namely, that there was little effect 
from overheating or soaking, if the casting was 
poured at the propgr temperature, was open to 
doubt. Certainly overheating and soaking were 
the reasons often given for defective aluminium 
castings. Mr. Lantsberry, in a Paper some years 
ago, had taken it for granted that ill effects did 
occur from overheating, but could be obliterated 
if the bars received mechanical treatment after- 
wards. How far did Mr. Hurren’s experience bear 
out Guillet’s experiments as to the increase of 
strength where the alloys were cast in permanent 
moulds? The statement was made that the results 
of several hundred tests showed that the tensile 
strength was increased from 20 to 25 per cent. and 
the elongation in 2 in. from 1.7 per cent. in the 
ordinary bar to 3.1 per cent. in the bar cast in 
permanent moulds. 

Mr. F. C. A. H. Lantsperry, referring to the 
work he did on the subject some time ago, said 
that the casting temperature was determined in 
a manner similar to that adopted by Mr. Hurren. 
He, however, employed a platinum platinum- 
rhodium thermo-couple with a quartz sheath. He 
agreed with Mr. Hurren that with a base-metal 
thermo-couple it was often better to use it bare 
instead of in the iron or steel sheath, because the 
elements of the thermal couple wasted very slowly 
and could be checked occasionally, whereas the iron 
sheath was readily attacked. As to the determina- 
tion of the temperature to which the metal had 
been heated, he. did not think that anyone had 
done that before Mr. Hurren, and it was a very 
important point. He would suggest that Mr. 
Hurren should go a bit further and determine the 
maximum temperature in the furmace. In judg- 
ing the relative value of such figures it was very 
important to know the degree of accuracy that 
could be got in the testing machine used. In the 
figures given them by Mr. Hurren the average dif- 
ference was only about half a ton, and in the 
ordinary tensile testing machine it was difficult to 
get accuracy even to more than half a ton per 
sq. in. under ordinary commercial conditions. He 
was very much interested in the remarks about 
burnt metal. He himself could quite conceive cir- 
cumstances in which the burning of the metal would 
make a great difference to the mechanical proper- 
ties. There was no doubt that in carrying out his 
experiments Mr. Hurren took great care that the 
metal should not really be burnt. Not many years 
ago in the metallography of steel and in works prac- 
tice they often met with the term ‘‘ burnt metal.” 
But they had now discovered that in this connec- 
tion they had two kinds of metal which were 


formerly described as burnt, and they had learnt 
to distinguish between metal which was simply 
overheated and that which was really burnt. If 
a metal was kept for a long period in the furnace 
with an oxidising atmosphere it would get burnt 
in such a way that oxide would exist in it as an 
impurity, with the result that the strength of the 
metal was materially decreased. He did not think 
that Mr. Hurren would advise that metal should 
be treated under those conditions, because, taking 
an average through Mr. Hurren’s tables, it was 
evident that the process described by him as 
overheating was that.of simply raising the metal 
to a temperature considerably higher than the 
melting point, a thing which in itself did not 
matter so long as the metal was not overheated or 
burnt in the true sense and was cast at the proper 
temperature. He thought a great many of the 
points which had puzzled Mr. Hurren and them- 
selves very much might be explained if some micro- 
scopic analyses of the alloys used were made. 

Mr. A. Hartey (Coventry) asked what. flux was 
mused to protect the metal at the very high tem- 
peratures mentioned. He thought that the metal, 
unless protected from oxidation, would be in- 
juriously affected by those temperatures, and the 
injury would be seen in the physical results. 
Again, he noticed that in all the alloys there was 
a considerable amount of iron. He would like to 
know how that iron came to be present, whether 
it was added intentionally or was there as an im- 
purity. The percentage varied considerably in 
the different analyses, and that variation must 
undoubtedly have caused variations in the results. 
The facts and figures given them were such as to 
Show that exceedingly great care had to be taken 
in all the details of melting, in measuring, tem- 
peratures, and in making. the physical tests, 
especially in measuring the yield point, before 
they arrived at any conclusions. Still he thought 
that on the whole Mr. Hurren had established the 
fact that if the metal was properly protected it 
might be raised in the furnace to a very much 
higher temperature than the casting temperature. 

Mr. J. B., Tarrersatt (of Wolseley Motors, 
Limited) thought the Paper would have , much 
more valuable if all the experiments had been 
carried out with alloys of the same analyses, thus 
giving comparative tests at different temperatures ; 
one could not expect to obtain the same physical 
properties with constantly, varying analyses. 
Throughout the whole series of results shown the 
yield point was low, and failed to reach the speci- 
fication required for aeroplane castings; no doubt 
this was due to the high content of iron and silicon. 
In reference to the manganese-zinc alloy he sug- 
gested that Mr. Hurren shéuld use 50 per cent. 
manganese and 50 per cent. copper; this would 
save zinc and give a more definite alloy. Regard- 
ing the Brinell test, it was possible to obtain vary- 
ing degrees of hardness from the same crucible of 
metal when using high copper-aluminium alloys. 
To prove this he had, in conjunction with their 
chief chemist, Mr. Kipling, recently carried oyt 
some experiments, the final one being to melt a 
small quantity of metal, and allow same to cool in 
the crucible. When cold it was cut in halves, 


drillings for analyses, and small sections for micro- 
photographs were taken from the top, the middle 
and the bottom of the block of metal, the result 
being that in each case the analyses and structure 
varied considerably, the copper increasing with the 
depth of metal. This showed that the copper would 
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separate, and how important it was to keep the 
metal well mixed in the crucible. 

Mr. H. J. Owen (Birmingham Aluminium Cast- 
ing Company) thought the results were very. inter- 
esting as showing what could be done by carefully 
watching the actual melting and pouring tempera- 
tures. For instance, one could melt at 750 deg. C. 
and let the metal stand in the furnace for some 
considerable time without greatly deteriorating its 
strength, and beyond that he himself had proved 
that one could obtain better results from tests by 
letting the metal stand until the decreased tem- 
perature was reached instead of adding ingot for 
cooling purposes. It might be of interest to men- 
tion a standard alloy which his firm had found 
very good for general aeronautical castings, 
namely, 84 per cent. aluminium, 13.25 per cent. 
electrolytic. spelter,. and 2.75 per cent. electrolytic 
copper. This alloy had given an average test of 
8 tons yield, 12 to 14 tons tensile, and 6 to 7 per 
cent. elongation. 


Mr. Hurren, in reply to Mr. Lantsberry, said 
that the figure he called initial temperature was 
the maximum temperature in the furnace, and not 
the temperature at the moment the metal was 
drawn out. It was really the highest temperature 
reached at any time during the melting. With 
regard to the method of making the tensile tests, 
they were all taken on a 50-ton Buckton machine 
with an automatic recorder, and every care was 
taken to get the correct, or approximately correct, 
yield-point. With regard to the distinction between 
burnt metal and overheated metal, what he really 
wanted to emphasise was the fact that if the fur- 
nace was a good furnace for melting aluminium 
they could leave the aluminium in all night and 
make the casting next morning, and, provided they 
got the casting temperature right, good results 
would be obtained. With some furnaces that would 
be impossible, but the particular furnaces he used 
were gas-fired tilting furnaces, and the combustion 
chamber was filled only with a neutral or slightly 
reducing atmosphere. They always avoided an 
excess of air, and by that means they could get 
overheated metal without the metal being: burnt, 
as would be the case if they had a high tempera- 
ture with air blowing through, as, for instance, 
if they tried to melt the metal in a cupola or 
anything like that. He did not advise overheat- 
ing, because that was a waste both of fuel and 
of metal. 

With regard to microscopic analysis, he in- 
tended last July, when he promised the Paper, 
to include that. He thought then that he would 
have plently of time, but when he started on 
the work he found that it was much greater than 
he expected. The iron contents in the analyses 
were due chiefly to having used remelted metal. 
They had been acting on the instructions of the 
Ministry of Munitions issued some time ago that 
they must use for commercial purposes, as dis- 
tinct from aeroplane work,.not more than 38 per 
cent. of virgin metal. He started those tests, in 
fact, to ascertain what could be done by using 
varying proportions of remelted scrap, and some 
of the remelted metal varied considerably from 
the normal standard. Mr. Harley had remarked 
that some of the results appeared contradictory. 
He (Mr. Hurren) must there to a certain extent 
plead guiity—he had never known anything go 
right ali through the week in a foundry yet, and 
he did not suppose he ever would. However, 


the general trend of the results, he contended, 





was in favour of the deductions drawn. With 
regard to using a flux, in all these experiments he 
followed the general practice at his foundry. They 
used no flux of any kind. They had never done 
so, and he did not think they ever would, for they 
got very good results without it, and he thought 
that fluxes acted on the lining of the furnace or 
attacked the crucibles. Therefore, unless it was 
actually in the first remelting of the turnings, 
no flux was necessary, and it was undesirable to 
use one. In remelting the ingots, they simply 
threw them into the furnace and left the metal 
there till it was melted and then rabbled it up 
with the poker. No iron was introduced de- 
liberately into any of the metal used in these 
experiments, but the iron was there. It varied 
up to 1.1 per cent. He had made some experi- 
ments, increasing the iron up to 2.7 per cent., 
and he found that gave a very slight increase in 
the breaking strain whilst making practically no 
difference in the yield-point or elongation. He 
had not had time to experiment with any higher 
percentage of iron. He did not agree with the 
speaker who suggested that all the experiments 
should have been conducted on one alloy. He had 


' thought it would be more useful to take about ten 


or a dozen different mixtures, and so cover ground 
more suitable to people generally, than to take 
one alloy only. In all the alloys dealt with, com- 
mercial zinc was used on account of the high 
price of electrolytic zinc, and, as he had mentioned, 
he had found as much as 2} to 3 per cent. of im- 
purities in commercial zinc, the percentage of 
impurity varying from 1 per cent. to 3 per cent. 

As to a suggestion that the variations in the 
Brinell tests were due to the copper sinking, he did 
not think that was possible with the small bars that 
were taken. The bars were only a quarter of an 
inch thick. But he must say that except in the 
case of steel he had not got much use out of the 
Brinell test. It had not been of much service in 
dealing with aluminium and other non-ferrous 
metals or cast iron. He appreciated the suggestion 
that manganese-copper might be better for intro- 
ducing manganese than manganese-zinc, but one 
of the chief points in favour of manganese-zinc was 
that it was very easily broken, so that one could 
get pieces small enough to introduce into a charge 
of 100 or 200 lbs. One of the speakers suggested 
that the yield-points’ were too low. That, again, 
was answered by the statement that most of the 
mixtures were made from remelted turnings, and 
he thought a yield-point of 7 tons and over, which 
they got in most of the experiments, would con- 
form with the R.A.F. specification 30 A, which 
he thought was 10 tons break and 7 tons yield. In 
one instance he got 11.3 tons break and 10 tons 
yield and in another 10.4 tons yield. He quite 
agreed with the speaker who said that better re- 
sults were obtained by natural cooling than by 
cooling with scrap. That was his own experience. 
Where they wanted good results they found it 
better to let the metal cool naturally to the desired 
temperature than to hasten the cooling by adding 
little bits of scrap or stirring up with the skimmer. 


-With regard to aluminium cylinders, he thought 


that probably in six months’ time many of them 
would know more about the matter than they did 
at present. In reply to the President’s question 
about casting in permanent moulds, he had not 
had much experience in die casting, but as far 
as his experience had gone he had not found it 
‘produce any great improvement in tensile strength 
over the tensile strength of sand castings. 
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Correspondence. 


ee 


Effect of Silicon in Cast-Iron. 


To the Editor of Taz Founpry Trape Journat. 

Sir,—lIt is very pleasing to find that in spite of 
his long criticism of apparently one point—the 
first one—raised in my Paper, Mr. Rolfe, in the 
fourth paragraph on page 193 of your April issue, 
absolutely agree with my conclusion that silicon 
does not control the carbons in cast iron; thus 
showing that whilst pretending to be unable to, 
he really does understand and concurs with me, 
but does not agree with my terminology. For all 
practical purposes this is of minor importance, so 
long as he understands, and if he cares to state his 
ideas in his own language it will probably assist 
those whom Mr. Rolfe wishes to follow him in his 
terminology. Some hold the opinion that it is wise 
to get down to the understanding of the man in 
the works—in this case, in the foundry—but with 
Mr. Rolfe’s valuable assistance both sections can 
be met, and a discussion of terminology left to 
those with a passion for accuracy of expression. 
In any case, the practical man will still have his 
own way of expressing himself; but what does it 
matter so long as the other side understand? Prac- 
tical men have a habit of taking a short cut to 
hard bare facts, and there is no statement of fact 
in my Paper which has not come under my per- 
sonal notice in works practice. 

Dr. W. H. Hatfield’s paper and tables are well 
known, but if silicon controls practically every- 
thing in cast iron, especially in the case of labora- 
tory researches, will Mr. Rolfe be good enough to 
scientifically explain the wide variations of tensiles 
in the two tables which he quotes, particularly 
seeing that the process of melting and casting 
the test bars was carried out with laboratory 
accuracy, i.e., under conditions as nearly constant 
as present day science can command? e do not 
know what future science will be able to accom- 
plish. 

Further, the whole of Dr. Hatfield’s test bars 
were made from the same material, which is also 
the same base for the test bars belonging to some 
of the tables quoted in my paper from my own re- 
searches, which material was possibly melted in 
the same crucible furnace and by the same melter 
as those of Dr. Hatfield. My reading of Dr. Hat- 
fields tables is that silicon does not control the 
mechanical properties of pig-iron or of cast iron, 
and it is a very fortunate coincidence that Mr. 
Rolfe has kindly quoted two tables in his intended 
criticism which easily go against the views of sili- 
con control which he apparently professes | to 


espouse. It should hardly be necessary to say that 
the statements of fact named in my paper are 
based, not on approximately constant laboratory 


conditions, but upon the many and extremely vari- 
able conditions which exist in works’ practice 
between the time when the raw materials are 
charged in at the top of the blast furnace and when 
the product therefrom finally goes through the 
foundry and reaches the castings, or the test bars 
supposed to represent these castings. 

here are some who dare to hold the opinion 
that we have reached the time when true, practical! 
progress is necessary, and that it would be better 
to stop quibbling over terminology or accuracy of 
expression: hence my endeavour to make clear 
several matters which appear to have been mis- 
understood by those who have been working on 
theoretical lines. It is really wonderful what some 
practical workers in pig-iron and cast iron know 





about the material they are handling, although 
tney would shrink from posing as figuiy educated 
or scientinc men or of using chemicai terminology 
of any kind, as being sometaing which to them 1s 
unknowable; but these unscientific, practical men 
do know how to judge good pig-iron, now to make 
sound castings, and now to get good tests; tor tney 
appreciate trom practical experience some ot the 
paysical changes due to the varying conditions ex- 
perienced during tne preduction or pig-iron and its 
use in the foundry. It is very dimcult, however, 
to get these men into the limelight. 
Yours, etc., 
E. Apamson. 
Sheffield, April, 15, 1917. 





— 





British Foundrymen’s Associa- 
tion. 





Scottish Branch. 

The annual meeting of the Scottish Branch of 
the Association was held at Glasgow on March 24, 
Mr. Riddell (Branch-President) in the chair. ‘lhe 
Council’s report stated that tne membership of the 
Branch had been well maintained during the ses- 
sion, and the financial position was most satisfac- 
tory. Thanks were expressed to the directors of 
the Royal Technical College, Glasgow, for the 
splendid accommodation provided in the College 
buildings free of any charge. 

The tollowing office bearers were elected for the 
forthcoming session:—President, Mr. Matthew 
Riddell; Vice-Presidents, Mr. R: R. McGowan and 
Mr. William Bell; Hon. Treasurer, Mr. John 
Logan, Ardeer Foundry, Stevenston; Hon. Secre- 
tary, Mr. John Macfarlane, 3, Sharrock Street, 
Ibrox, Glasgow; Members of Council, Messrs. 
Thomas Bell (Barrhead), W. J. Boyle (Falkirk), 
R. B. Robinson (Shettleston), A. Naylor (Shettles- 
ton), G. Mackay (Paisley), R. Robertson (Falkirk), 
Dr. OC. H. Desch (Glasgow University), D. Camp- 
bell (Falkirk), and A. Fraser ¢Hurlford). 

At the conclusion of the business meeting Mr. 
R. B. Robinson introduced a discussion on Cupola 
Practice, illustrated by lantern views. 


Birmingham Branch. 

At the Annual Meeting of Birmingham and Dis- 
trict Branch, held on March 24, Mr. John Shaw 
(Dudley) was unanimously re-elected President for 
the forthcoming session. Mr. J. J. Howell and 
Mr. A. Harley were re-elected Vice-Presidents, and 
the following were appointed to the Branch 
Council:—Mr. R. Buchanan, Mr. J. Bullock, 
Captain Bayiiss, Mr. D. Dalrymple, Mr. C. Heggie, 
Mr. F. Holberry, Mr. H. L. Reason, Mr. C. B. Roe, 
Mr. ©. Pugh, Mr. H. Winterton, Mr. E. C. 
Wright, Mr. E. H. Broughall, Mr. F. H. Hurren, 
and Mr. F. E. Shearman. Mr. F. J. Cook was 
elected auditor, and the two vice-presidents were 
appointed to represent the Branch on the General 
Council. The re-election of Mr. C.. Grindley as 
Hon. Secretary of the Branch was unanimously 
carried and a special vote of thanks was passed to 
him for his services during the past four years. 

At the conclusion of the business meeting a highly 
interesting paper was read by Mr. F. H. Hurren 
on “ The Influence of Casting Temperatures on the 
Physical Properties of Metals.” e Paper, which 
was accompanied by a large number of tabulated 
test results, is reproduced on pages 254-261 of this 
issue. 
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Foundry Facings.* 





By H. Winterton, 





Coal Dust. 


How frequently coal dust has been blamed for 
many a scabbed casting, when perfectly blame- 
less, will never be known. In too many foundries 
in past times the question of the admixture of 
coal dust with sand has been considered of too 
little importance to warrant either extreme care 
or even more than cursory attention. In quite 
a large number of foundries, the *‘ fat ” is mixed 
on scientific lines by experienced hands, whose 
_variations of mixtures are worked out almost to 
fractions. The functions of coal dust are three- 
fold. In the first place the heat engendered in 
the mould when in tontact with the coal dust forms 
a gas which gives a lead through the sand to the 
gases formed by the iron in the mould. Second, 
the absorption of the coal particles by the heat 
clears a way for the passage of those gases. Third, 
and by no means the least important phase, is the 
formation on the face of the mould of a layer of 
gas which prevents in a measure the actual con- 
tact of the iron with the sand. 

One result of this is that a skin or fine surface 
is formed on the face of the casting, and, accord- 
ing to the strength of the coal dust, so is the 
colour of this skin heightened or deepened. If 
this be the case it follows that great care should 
be taken to obtain coal dust of a suitable quality, 
and, amongst the points to be noted, it will be 
necessary to include the Lituminous quality of the 
coal, its comparative freedom from ash, its vola- 
tile content, and also its proportion of fixed 
carbon. I am aware that many differences of 
opinion exist as to the kind of coal to be used, but 
for the purposes of this Paper, rather than go to 
extremes, it would be advisable to take a coal of a 
fairly good quality. Writers on this subject have 
in the past built their ideals round a coal con- 
taining an extremely low percentage of ash, and 
a high percentage of carbon, forgetting that a 
coal of this character must necessarily prove low 
in bituminous qualities, and, in fact, be of too 
refractory a character altogether to carry out 
satisfactorily the functions just indicated. On 
the other hand, there have been tried coals con- 
taining as high as 25 per cent. of ash, the result of 
which when heat is applied can only be to produce 
a casting with a skin of an extremely grey colour 
and a rough surface. 

A good working coal dust for general foundry 
use should not exceed 12 per cent. of ash, 37 per 
cent. of volatiles, and 51 per cent. of fixed carbon. 
It might be contended that the percentage of 
ash in this coal is high. But the volatiles have to 
be taken into consideration, and I know I am 
right in saying that with mixtures in which the 
ash was much lower, castings were scabbed and 
the skin had a harsh and uneven appearance. 
Especially was this the case in some experiments 
made with a good-class anthracite, in which the 
percentage was under 4. I arrived at the con- 
clusion that the coal dust had resisted the heat so 
much, owing to the presence of a high percent- 
age of carbon, that it had acted as a refractory, 
and actually prevented the escape of the gases 
from the mould by closing up the pores. 





* Read before the Birmingham Branch of the British Foundry- 
men’s Association, March 10, 1917. 


As in all matters appertaining to the foundry, 
however, there is a limit in the direction indi- 
cated, and care should be taken, while not exceed- 
ing the minimum in one direction, not to approach 
too closely the maximum in the other. It would 
never do, of course, to make use of such a coal as 
was submitted to me recently as suitable for use 
in the moulds, the analysis of which came out as 
follows :—Ash, 43.85; volatile matter, 29.80; 
fixed carbon, 26.35. 

It is well known that it is very necessary to have 
various grists of coal dust according to the class 
of work carried out in each foundry, and accord- 
ing to the grade of sand used. For very light 
castings a coal dust of exceedingly fine grist is 
necessary, especially if the sand has an open 
tendency, while a slightly coarser, yet still fine 
grist should be used for heavier work. The medium 
and coarse grades come in for the larger classes 
of castings, in which it is necessary for the gases 
engendered to be’carried away quickly, while the 
work of providing a skin to the casting is left to a 
larger extent for the blackings or facings. 

In many instances I have found that where a 
good superfine coal dust is used a splendid casting 
with a capital skin has been produced, it neces- 
sarily following that on account of the lightness 
of metal the gases formed in the mould have not 
been overpowering, while the heat of the smaller 
body of iron would not have been sufficiently great 
to fuse any coal particles of -more than infinitesi- 
mal size. This brings me to a source of frequent 
complaint which arises when founders are using a 
coal dust of too coarse a grist. It is then found 
that small pits are left on the face of a casting 
when cooled, and these are easily distinguishable 
by their formation from those indentations caused 
by particles of sand insufficiently milled. The 
application of heat from the molten metal to the 
small particles of coal forms a gas, as has been 
previously indicated, and in the case of light cast- 
ings the effect can usually be seen on the face 
in the shape of small pits made by that gas taking 
the line of least resistance into the molten metal 
in the endeavour to free itself. Where larger 
castings are concerned, the heavier weight of 
metal and the consequent increase of temperature 
prevent such indentations, particularly as the 
¢oating of blacking on big moulds is generally more 
pronounced, and, in fact, is applied with a par- 
ticular object in view. 

It must not be thought, however, that every 
blemish on the face of a casting or a great deal of 
the scabbing is always due to the coal dust. In 
one splendidly-equipped foundry the presence of 
small rusty-looking spots was promptly placed to 
the credit, or discredit, of the coal dust; luckily, 
after a series of tests, it was definitely established 
that the fault was due to the presence of lime 
particles in the sand. Again it has been proved, 
time after time, that scabs on castings have been 
due to excessive moisture in the mould, or in- 
different ramming. At all events, I think I have 
said sufficient under this head to show the im- 
portance of giving careful consideration to a point 
which frequently escapes notice. I say nothing 
upon the question of mixing, though this, too, is 
& matter of importance, and modern foundry 
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practice tends all in the direction of power 
mixers. 

As to actual mixtures, local circumstances, i.e., 
class of casting, sand, mixing, quality of coal 
dust, and the exigencies of the moment, bear 
largely upon this point. But I may quote two 
mixtures, the first for heavy castings, and the 
second for light work, which have been used with 
good results. One mixture was :—55 parts old sand 
sand, 30 parts new, and 15 parts coal dust. The 
other was: 70 parts old sand, 25 parts new, and 
5 parts coal dust. There are, of course, many 
variations, and I do not for one moment suggest 
that the above are infallible recipes. 

’ 
Blackings. 


~ 


There is a divergence of opinion on the use of 
blacking, whether for loam, ra sand, green sand, 
or cores. The facings may be divided and sub- 
divided into various classes, and again into fur- 
ther sections. The old-fashioned ideas of blackin 
moulds with all and sundry compounds, many o 
them evil smelling, some of doubtful efficacy, and 
not a few positively deleterious to the casting, seem 
to be rapidly passing, and in many foundries to- 
day the preparation of cores and moulds is car- 
ried out with meticulous care. To-day the foun- 
dryman demands various facings suitable for the— 
particular class of casting upon which he may be 
engaged, care being taken to bear in mind the 
thickness of metal, the heat of the molten iron, 
and the general characteristics of the finished 
casting. For light castings nothing exceeds in 
efficiency a charcoal blacking of good quality, 
though expert practical men are not quite in agree- 
ment as to whether a-pure wood charcoal or one 
slightly stiffened by a mineral admixture produces 
the better results. Some foundries go even fur- 
ther. I have ‘in my mind two light-casting foun- 
dries in the Black Country, each of which has a 
special facing to its own formule, and which in 
turn differ to a marked degree in essential particu- 
lars. Certain it is that both these foundries enjoy 
a high reputation for the excellence of their cast- 
ings, while the proprietor of one assured me that 
since introducing the new method he had experi- 
enced far less trouble in his fettling shop, and at 
considerably reduced outlay under that head. 

For ordinary green-sand work, which requires” 
sleeking, there are now prepared many minefal 
blackings, sometimes called patent,’’ which glad- 
den the eyes of the moulder, and assist to bring 
out a casting with that beautiful blue glossy skin 
so much sought after by founders. The true func- 
tions of these facings are reflected by this very, 
anxiety on the part of the founder. He knows that 
given a good highly-refractory substance, the pores 
on the face of the casting will be closed, and there- 
fore the utility of the skin before-mentioned does 
not end with_the colour. He knows, too, that with 
a blacking of the right character the cleaning off 
or “ fettling” of the casting is going to be a 
matter of comparative simplicity, and this remark 
applies, not only to green-sand, but also to loam, 
dry-sand, and core work. 

It_is of course necessary to have a stronger or, 
as it is termed, heavier facing for the larger cast- 
ings, for not only has the weight to be considered, 
but the casting temperature in large moulds be- 
comes a serious factor. Hence it is necessary to 
provide a strong refractory in which the percent- 
age of carbon grows higher in accordance with the 
strain placed upon it. It is on this very point 
that theory breaks down, and when this happens, 
as occasionally it may, it becomes necessary to 


search for the real reason. On the face of the 
previous remarks it might be thought that to get 
good results in all cases it would only be neces- 
sary to raise the carbon content, but this is not all 
that is required. Some refractories are of so harsh 
a character as to preclude all thought of sleeking 
on a green-sand mould, or mixing with water in 
a “boss,” especially when newly prepared. It is 
here that the skill of the blender is required, and 
by his agency devious facings are produced which 
can be held to cover all classes of moulds. In 
many instances I have found that the slightest 
modifications of mixtures have made all the differ- 
ence between a good-looking casting and one that 
would be described as something worse than indif- 
ferent. 

It is only seeking trouble to make use of a fac- 
ing that does not possess refractory characteristics 
to a high degree to face a mould of considerable 
size, and which is to be cast at a high temperature. 
On the other hand; the presence in the blacking of 
too great a proportion of siliceous matter would 
cause infinite trouble in the way of scabbing and 
burning. But, as previously indicated, the use of 
a high refractory for light castings is not gener- 
ally advisable. 

For cores a sound refractory must be used, but 
the necessity of providing something that will not 
easily rub off after baking must be kept clearly in 
view. Here, again, the task of the expert has been 
to provide an article which will perform its work 
perfectly under varying conditions, and, 1 
think I am right in saying that the work in the 
fettling shop has been very decidedly lessened in 
the past few years, and on this account. With 
regard to graphites, graphitic facings may be 
divided into three parts, and roughly classed as 
plumbago, graphite, and black-lead. There are 
numerous qualities but it is more or less a matter 
of carbon content, and those who are satisfied with 
the poorer kinds must not expect to obtain such 
good results as other founders who endeavour to 
obtain. the highest | owe Here, again, it is a 
matter of individual practical test in the various 


foundries, but to-day the founder who knows what. 


he wants and asks for it is sure to find satisfactory 
supplies. 
Steel Refractories. 


These are in a class by themselves, and instead 
of aiming for carbon content the founder looks for 
materials high in silica. For loam work nothing 
has been found to exceed in efficiency the silica 
compositions at present in use. It is not for me to 
place before experts the various methods of build- 
ing up the moulds, but I may be permitted to point 
out the extreme importance of procuring a composi- 
tion in which, while possessing a high percentage of 
silicates, is not so closely composed as to interfere 
with the porosity of the finished mould. One im- 
portant factor in these manufactures is the prac- 
tical, if not absolute, banishment from the material 
used of iron oxides. These should be carefully 
eliminated, for as surely as they enter into the 
mould in anything like an appreciable proportion 
so surely will the trouble of: the moulder begin. 
This remark applies with even greater force to the 
preparation of the facing of ‘‘ paint,’’ as it is 
commonly called, with which the mould is finally 
dressed. The effect of this paint is practically the 
same as the blacking on an iron mould, and when 
the high casting temperature of steel is borne in 
mind it can easily be comprehended how neces- 
sary it is to use an article which is above reproach 
as a refractory. 
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Discussion. 


Mx. J. Saaw (Branch-President) said that per- 
sonally he thought 12 per cent was a fair average 
of ash for coal dust. But the price, of course, 
ruled all in such cases. He would have liked Mr. 
Winterton to have gone more into the question of 
plumbago. There was not the slightest doubt that 
they did not get the actual plumbago in anything 
like the right percentage. ‘There appeared to be 
in what was sold as plumbago a great deal of soap- 
stone. This gave a slicky feeling which made them 
think that the mixture was plumbago. But there 
were a number of tests by which it could be proved 
that plumbago was by no means the only con- 
stituent. There was often a certain percentage of 
anthracite coal dust which was very difficult to 
ascertain. An analysis might give them a cer- 
tain carbon content, but that might not be all plum- 
bago. 

Mr. R. Bucnanan remarked that the lecturer 
had mentioned the supposed “ opening ’’ function 
of coal dust in the mould. He had told them that 
the coal dust, as it were, opened the way for the 
other gases that were generated in casting. He 
(Mr. Buchanan) did not believe that; he did not 
see how one gas passing between two particles of 
sand could open the way for another gas, seeing 
that the first gas was already choking the outlet 
and therefore could not make a vacancy for the 
other gases to follow. He was quite aware that 
moulders often used extra coal dust for that pur- 
pose. They would use facing-sand with coal dust 
round the runners with the object of opening that 
particular part of the mould so that any gas which 
might be formed should be carried away readily, 
and so prevent scabbing. with regard to the analy- 
sis of coal dust, he went into that question some 
years ago, and he had with him two analyses of coal 
dust. One showed 10} per cent. of ash, and the other 
15 per cent. The hydro-carbons came very near to 
the figure Mr. Winterton had given, running to 
about 33 per cent. The fixed carbon in one case 
was 53} per cent., and in the other about 54 per 
cent., so that the analysis he then made agreed 

retty closely with that oe by Mr. Winterton. 

e quite agreed as to the inutility of anthracite 
as a coal dust for moulding purposes. Trial had 
resulted in scabbing, and besides that the casting 
had not the fine appearance that a casting made 
with the use of ordinary coal dust had.’ He had 
then experimented with ordinary coal dust, weighed 
it into a small crucible and on the top of the cru- 
cible put a piece of cast iron, the under side of 
which was brightly polished. He put the small cru- 
cible inside a large one, and luted the lid of the 
large crucible. The whole thing was then put into 
the annealing furnace. His object was to see what 
the effect of the gases in the coal dust was upon 
the skin of the casting. After about twelve hours 
he found that the underside of the cast iron had 
a very bright blue colour such as was admired in 
a casting. He repeated the experiment with the 
same crucibles and with anthracite dust of the same 
weight as the coal dust. The result of the experi- 
ment under the same conditions as to heat and time 
as before was that the cast iron was practically un- 
coloured on the side next the coal dust. In each 
case the bright casting was not actually touching 
the coal dust. The experiment showed that it was 
the hydrocarbons coming off the coal dust 
rather than the actual contact of the particles of 
coal dust which gave the colour. As to plumbago, 
he quite agreed with all the President had said. 
He had tested plumbago, and in one instance he 
found 28} per cent. of incombustible material, and 










he came to the conclusion that the plumbago was 
in quality just about what the selling price was. 
The fact was that if the selling price was low they 
got rubbish, and if the selling price was high they 
probably got something very much better, so that 
this stuff that he had bought moderately cheap 
was really very dear at the money. As to siliceous 
facings. which were used in steel casting, he under- 
stood that when the war started Sheffield steel- 
makers were in difficulty for a time through the 
stoppage of the supply of a Belgian sand which 
they had been using for years. However, within 
a very few miles of Sheffield they found a sand 
which was actually better than the Belgian. 
Proressor Turner said that as to the function 
of coal dust when mixed with the sand, that de- 
pended to a Loo extent upon whether they even 
wanted coal dust a¢ all, and if they did upon the 
grade of coal dust required. He had seen foun- 
dries, not in England, but a long way off, in which 
from year end to year end no coal dust at all was 
used, and the results.were very satisfactory. Not 
even any blacking was used in those foundries. 
But he did not say that that could be done in Great 
Britain. As to the reason for the increased 
porosity caused by mixing coal dust with the sand, 
he was only speaking in theory, but he would sug- 
gest what he thought would be the reason. First 
of all, the particles of coal were heated by the 
molten metal. If anthracite was heated it did 
not get smaller because it had practically no vola- 
tile matter; but when bituminous coal, of suitable 
character, was heated the particles gave off the 
bituminous matter, and a coke was formed, eve 
particle having became smaller. Thus round e 
particle a space was formed through which the 
gases in the casting could get out—because the 
gas formed from the coal was a reducing gas, and 
helped to prevent the formation of a skin of oxide 
on the metal. What was the action in regard to 
the hot metal? If the sand were to stick to the 
metal, as unfortunately it very often did, it could 
only do so by a certain amount of oxidation of the 
metal, or by the actual fusing of the sand. Now, 
the sand used in moulding should be of such a char- 
acter that it would not fuse at the casting heat. 
Therefore if the sand was a good one and the par- 


_ticles adhered to the surface of the metal, that 


meant the formation of a ferrous silicate which 
was fusible, so that the sand and the oxidised - 
metal stuck together. If they took the reducing 
gases, which were given off from coal dust of a 
more or less bituminous nature, no oxygen would . 
be present, and the carbonaceous deposits on the 
surface of the casting would be preserved. 
long as there was no free oxygen present the sand 
and the iron did not stick together. Obviously 
the size of the coal to be used would depend, as 
Mr. Winterton had said, partly on the character of 
the work, whether it was a large or a small castin 
that had to be turned out; also on the amount o 
gas they had to get rid of, and the density of the 
sand. erefore, no rule of general application as 
to the size and quantity of the coal dust could be 
given. As to graphite, they knew there were 
various grades of graphite on the market and some 
of them were very rich in carbon. The better 
class of graphites were now very carefully washed 
at the mines, and there should a _ - —_— bes 
ettin aphite of comparative igh quality. 
The omen of steel casting, fe | of the moulds 
and facings for steel castings, was a different 
matter altogether. In that case they were deal- 
ing with a very high temperature. But there 
we o mixtures made, some of them, he believed, in 


D 
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that district, by crushing old graphite pots and 
powdering them. There were also other materials 
used, forming quite complicated mixtures, so as to 
give a certain amount of binding power and at 
the same time a certain amount of porosity. Any 
such mixture for steel moulds should be non-fusible 
at a temperature of fully 1,600 deg. C., or there 
would be scabs and other troubles, 

Mr. H. L. Reason remarked that Professor 
Turner had told them that by the coal-dust being 
burnt and the particles of coal dust being reduced 
this gave the necessary opening for the gas to 
escape, but this only applied to, say, half an inch 
depth from the inner surface of the mould, which 
became red-hot and was practically in the same 
condition after casting. To his mind the func- 
tion the sand performed was an open question, but 
he thought Mr. Winterton’s theory of a layer of 
gas being formed between the castings and the 
face of the mould was the correct one. 

Mr. H. Pemperton (Derby) said that as to the 
questions of scabbing on castings, due to inferior 
coal dust, he questioned whether scabbing was 
really due to the coal. He could not quite fall in 
with the idea of Professor Turner that the forma- 
tion of gas out of the coal dust provided a means 
for the gas in the metul to escape. By the time 
the coal had burned the gases from the metal 
would have been trying to go in some other 
direction—in fact, would have gone—and they 
would have gone into the casting and not into the 
sand. The same applied to the blacking. There 
was a thin coat of blacking on the mould, and if 
they had a charcoal blacking this burned and 
formed a thin film of gas which prevented the 
metal from burning the fusible silicates in the 
eand. His idea was that plumbago formed a very 
thin skin or film of an infusible substance between 
the sand and the metal, and thus prevented the 
metal from burning the fusible silicates in the 
sand. With regard to castings of the water- 
cooled cylinder type, the success of Continental 
makers appeared to be due to the infusible sili- 
cates of the Continental sand. An air-cooled 
cylinder was a very difficult casting to make, 
because there was a light body of metal for the 
cylinder barrel with fins coming off it and a bit of 
sand a quarter of an inch thick and probably 1} in. 
‘deep surrounding the metal. The metal had an 
unhappy knack of burning into the sand between 
the fin and the body. These castings had been 
made very successfully without coal-dust, black- 
ing or plumbago. But it seemed to him that the 
mould had to be coated with some practically 
infusible substance, and the substance used was 
china-clay. He would like to have Mr. Winter- 
ton’s opinion of china-clay mixed with a heavy 
charcoal or plumbago blacking for heavy work. 

Mr. Wrxterton, in reply, said that as to the 
President’s remarks on plumbago, it was impos- 
sible to hope that anyone could put a good plum- 
bago on the market at a very low price. A3 to 
anthracite and other matters of a deleterious 
character in plumbago, he had never come across 
plumbago mixed in that way, though he had found 
plumbago mixed with other substances, he might 
say, almost equally deleterious. Respecting the 
functions of coal-dust in the mould, he must differ 
from Mr. Buchanan. It was, he believed, as Pro- 
fessor Turner remarked, a fact that the particles 
of coal when in contact with the extreme heat of 
the molten metal were immediately reduced and 
the gases found their way out through the sand. 


The sand further away did not burn, but the gas 
formed from the coal-dust took a line through the 


sand. If the gases were not formed by the coal, 
how was it that if one had larger particles than 
usual one got indentations or “ pits” on the face 
of the castings? When they saw those ‘ pits ” they 
immediately recognised that the coal dust was too 
coarse. If the particles of coal or the proportion 
of coal were larger than was necessary for the 
weight of the casting, and the heat came into con- 
tact with the coal-dust on the face of the mould, 
the gas would be in-excess and would immediately 
take the line of least resistance, which, the iron 
being in a fluid state, would be into the face of 
the casting. Those pits and indentations were not 
found in castings where there was plenty of heat 


and plenty of vent for the gas to get away. He 
was very much interested in Mr. Buchanan’s 
account of experiments with anthracite. The 


results exactly coincided with his own experience. 
He had made dozens of experiments, and these 
made it clear that the anthracite being so largely 
constituted with a high carbon not only did not 
open the pores of the mould, but actually closed 
them. Therefore it was absolutely impossible to 
get with anthracite any such results as they got 
with bituminous coal. Moreover, no gas formed 
and the beautiful skin was quite absent. He 
believed there were quite as good sands in this 
country as there were in Belgium. As a matter of 
fact, for the manufacture of steel compositions 
they had had to substitute an English sand for 
something which previously he had always believed 
to be the finest sand in the world and which they 
had been accustomed to import from Belgium 
before the war. He quite believed that it was 
possible, as Professor Turner had said, to make 
good castings without coal-dust or without black- 
ing, but suitable sand was certainly not to be found 
in this country. With regard to refractories for 
use in steel moulds, Professor Turner gave them 
1,600 deg. C. as. the test of the refractory silicas 
that should be used. There was a refractory in 
use for this purpose at the present time which had 
a fusing point of 1,850 deg. C. With regard to 
china-clay, he had experimented with it for heavy 
castings, but the difficulty with it wds that it 
cracked. In fact, china clay, whether by itself or 
in a mixture, could not be relied upon as one could 
rely upon a properly graded and properly mixed 
heavy refractory. 


A ATR 





ELECTRIC ARC WELDING,—An American contem- 
porary gives the following data on electric welding in 
railway practice as regards the values of current and 
voltage employed with different electrodes :— 


Electrode. Size. Current Voltage. Work. 

Mild steel... 4 in. 60—90 14—16 2 in. flues 
Mild steel .. 5/32in. 110—140 16—20 - 5-in. flues filling 
Mild steel .. 3/16in 150—180 18—25 Filling ; 
Carbon 2 in. 250—350 35—50 Cutting—welding 
Carbon 1 in. 350—500 35—50 Cutting—welding 


The same tensile strength can be obtained in the 
weld as in the adjoining metal, but equal ductility 
cannot be ensured. The process is, however, entirely 
practical as a means of welding cast-steel and boiler 
plate, as the welded area can be reinforced, so that 
under severe stress the unwelded metal will fail rather 
than the metal inthe weld. The relative costs of 
acetylene and arc welding are given as 4} to 1, and 
the costs of cutting steel as equal up to about 2-in. 
thickness, and 3 to 2 at 6-in. thickness, taking the 
price of acetylene gas at 4s. 2d. per cub. ft., oxygen 
gas at 8s. 4d., and electrical energy at 3d. per kw. 
hour. The cost of labour is not included in the first 
comparison, but in the case of cutting steel it is taken 
at 1s. 3d. per hour 
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Light Aluminium Alloys. 





By Cecil H. Desch, D.Sc.. Ph.D., University of Glasgow. 








The preparation of aluminium on a large scale . 
by the electrical method, which raised that metal 
from the state of a chemical rarity to that of an 
abundant and cheap material of construction, 
raised some hopes which were not entirely fulfilled. 
With its advantages of lightness, relatively great 
resistance to corrosion, and agreeable appearance, 
aluminium proved to be lacking in mechanical 
strength and to be troublesome in. the foundry. 
To make a good casting of pure aluminium is not 
an easy task . It was naturally sought to overcome 
these difficulties by alloying the metal, and a very 
large class of alloys has now grown up, in which 
the proportion of the added metal is not sufficiently 
high to destroy entirely the advantage of lightness 
which is the special property of aluminium, but is 
high enough to confer strength and at the same 





Fie. 1. 


time to enable clean castings to be made with 
reasonable ease. These alloys form an interesting 
group, some members of which are remarkable for 
their working qualities, and others for the changes 
of properties which they can undergo when suit- 
ably treated either by thermal or mechanical 
means. The present paper is an attempt to review, 
very briefly, the principal alloys of this class, the 
alloying metals being dealt with in order. 


Copper. 
This metal is best added in the form of a 50 
per cent. alloy, which will unite readily with 
aluminium. The limit up to which copper may be 


added with advantage is only 5 per cent., and the 
best results are obtained with 4 per cent. The 
copper-aluminium alloys may have their strength 
increased greatly by mechanical work, castings of 
the 4 per cent. alloy giving a tensile strength of 
7.5 tons, whilst the cold-drawn bars are given 20 
tons, and hot-rolled bars 17 tons. Both lightness 
and strength are required in a light alloy, and the 
quality of such an alloy may, therefore, be con- 
veniently expressed, as suggested by Dr. Rosen- 
hain, in the form of a co-efficient called the 
‘* specific tenacity,’’ which is defined as the break- 
ing load in tons + the weight per cubic inch, or, 
in other words, as the breaking load of a bar of 
such size that a linear inch weighs 1 lb. The 
alloy with 4 per cent, of copper has a specific 
tenacity of 170, which is a maximum for the series. 
*§Read before the Scottish Branch of the British Foundrymen’s 
Association. 


i 

Under the microscope the alloys of this series 
exhibit a very striking eutectic structure, which 
is readily developed by polishing without etching, 
owing to the hardness of one constituent of the 
eutectic, a compound haying the composifion 
CuAl,. This compound stands in relief on the 
polished surface (Fig. 1). 


Nickel. 


Nickel may be added in the form of a 20 per 
cent. alloy. Overheating must be avoided, as 
nickel at high temperatures has a tendency to intro- 
duce carbon into the casting, always an undesir- . 
able impurity in aluminium or its alloys. With 
4.3 per cent. of nickel a tensile strength of 9 tons 
has been obtained in the cast state, increased to 





.Fie. 2. 
10 tons by hot-rolling and to 12.5 tons by cold 
drawing. A commercial alloy of this class -has a 
specific tenacity of 138. The micro-structuré: is 
somewhat similar to that of the copper series, 

No advantage has been found in adding both 
copper and nickel. 


Magnesium. 

This metal, which in many respects closely re- 
sembles aluminium, is still lighter, having a specific 
gravity of only 1.74. It is, therefore, with its 
silvery colour and low specific gravity, an ideal con- 
stituent of light alloys. The principal objection 
to its use at present is its high price, which is likeby 
to become lower in course of time, the raw material 
from which it is obtained being abundant, and the 
method of extraction an electrolytic one. Alloys of 
aluminium and magnesium were introduced some 
years ago under the name of Magnalium. At first 
as much as 20 per cent. of magnesium was used, 
but the proportion was reduced, and most 
magnalium now contains only about 2 per cent. of 
the lighter metal. It is, however, often used 
together with other. metals for making more 
complex alloys. Magnaliurh takes a beautifully 
high polish, and is used, among other purposes, 
for the construction of balances and other chemical 
laboratory apparatus. p14 


Manganese. 
Rich alloys ‘of aluminium and manganese’ aré 
liable to ‘fall to powder, so cannot be used for ‘thé 
preparation’ of other alloys, and it is, therefore, 
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necessary to add manganese itself, Not more than 
4 per cent. can be used with advantage. Strips 
containing 1.4 per cent. of manganese will give a 
tensile strength of 20 tons, 


Duralumin. 


Duralumin is the name given to a widely used 
commercial alloy, which is remarkable for its 
strength and working qualities, it being possible to 
make the finest screw-ibreads in this material. 
Like steel, it undergoes striking changes when heat 
treated, and the mechanism. of those changes has 
not yet been fully worked out, It is somewhat 
variable in composition, but usually contains from 
3.5 to 5 per cent. of copper, 0.5 to-0.8 per cent. 
of manganese, and 0.5 per cent., or usually less, of 
magnesium. The: alloy is softer when quenched 
than when slowly cooled, and the hardness in- 
creases with time, this ‘‘ ageing "’ being one of its 
characteristic properties. The hardened alloys 
have a greater ductility than the unhardened. It 


- is recommended to quench the alloy from 500 deg. 


C., and then apply cold work. When very sharp 








screw-threads are required, the alloy is toughened 
in oil at 200 deg. C. A specific tenacity of over 
240 may be obtained. Some skill is required to 
treat Duralumin successfully, as it is liable to 
retain internal stresses which lead to deformation 
when turned or otherwise shaped in the workshop. 


Zinc. 


A very wide range of composition is available 
in the zinc-aluminium series. The maximum 
specific tenacity in the cast condition is obtained 
with 25 per cent. of zinc. A hot-rolled alloy of 
this composition will give a specific tenacity of 230. 
A further increase of zinc still further increases 
the specific tenacity, but with loss of ductility. 
The best alloy giving sufficient ductility is obtained 
with only 20 per cent. of zinc, a chill castin 
giving 6 per cent. elongation and the hot-rolle 
alloy 20 per cent. Zinc-aluminium alloys cast re- 
markably well, and are largely used for light cast- 
ings where strength is required. 


Other Additions. 


Many other compositions have been tried and 
used to a greater or less extent. For example, 19 
per cent. of zinc and 1 per cent. of copper, and 
5 per cent. of ziric and 5 per cent. of copper have 
been used with success, and are both commercial] 
products at present, yielding clean and strong 
castings. Silicon has nm tried experimentally, 
and has the advantage of giving alloys which are 
as light as pure aluminium, and may be rolled up 


to fairly high percen s, 5 to 7 per cent. of silicon 
being useful for rolled metal ane 10 to 12 per 
cent. for casting. Cobalt is almost.exactly equiva- 
lent to nickel, and tungsten and molybdenum, both 
of which have been recommended, seem to have no 
special advantages. A rather curious fact is that 
bismuth and antimony, both highly brittle metals, 
yield fairly ductile alloys with aluminium, 


Spontaneous Disintegration. 


In the early days of light aluminium alloys 
much trouble and disappointment were caused by 
the spontaneous disintegration of some of them. 
Castings would fall to powder without. apparent 
cause. .The effect has not been fully investigated. 
No doubt some alloys of aluminium are subject 
to molecular change, as in the case of Duralumin 
noticed above, and in such cases a thorough 
thermal and microscopical study will throw light 
on the causes of the change, but the writer is in- 
clined to believe that most of the recorded 
instances of disintegration are due to the presence 
of carbon. Unlike the carbides of iron and man- 
ganese, which are very stable compounds, 
aluminium and certain other metals form carbides 
which are readily decomposed by moisture. Ordi- 





nary moist air, therefore, causes the alloy to dis- 
integrate, and the trouble can be overcome by 
taking precautions against the entrance of carbon 
during melting, precautions which are now gener- 
ally understood and observed. 

The great chemical reactivity of aluminium 
makes it a troublesome metal to the founder. Not 
only does it oxidise very readily, but, as we have 
seen, it can take up carbon, and at high tempera- 
tures it even combines with the nitrogen of the 
air. The presence of nitrogen in alloys of high 
melting point may often be detected by the smell 
of ammonia which they give off when brought in 
contact with water. Much oxidation takes place 
when aluminium alloys are remelted, especially in 
the form of turnings or small scrap. A copper- 
aluminium alloy, for example, loses aluminium on 
remelting, so that the recovered metal has the 
properties of an alloy considerably richer in 
copper, as shown in Fig. 2. A mixture of fluor- 
spar and salt may be used as a flux, and iron 
crucibles may be used instead of clay. 


Corrosion of Aluminium Alloys. 

The corrosion of aluminium and its alloys is a 
serious problem, It is necessary to distinguish 
between different kinds of corrosion. The order 
of resistance of different metals and alloys towards 
the action of atmospheric air, fresh water, and’ 
salt water is by no means the same, and tests made 
with one object must. not be applied without :on- 
sideration to another set of conditions. Arid 
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tests are unsatisfactory, as they differ too widely 
from the conditions under which the metal is to 
be used (except, of course, in the case of acid- 
containing vessels), Neither is a determination of 
the electrolytic potential of much value, as the 
rate of corrosion is determined, not only by the 
potential, but also by the physical condition of the 
product of corrosion. The latter may even form a 
protecting layer, which serves as a varnish and 
prevents access of air or water to the underlying 
metal. Aluminium itself in ordinary air fur- 
nishes an illustration of this. Tarnishing soon 
takes place, and a thin layer of oxide is soon 
formed, which, however, is so tough and adherent 
that the process of oxidation comes to a stand- 
still. If the process be accelerated, as, for instance, 
by rubbing the aluminium with mercury, the oxide, 
instead of forming a thin varnish-like layer, 
increases so rapidly as to resemble a vegetable 
growth, which detaches itself as fast as it is formed. 
Aluminium drinking vessels in the Tropics are 
known to acquire a foul taste, which is like that 

iven by porous earthenware under similar con- 

itions, and is due to the same cause. The oxida- 
tion goes on so rapidly in the hot, moist atmo- 
sphere of the Tropics that the film of oxide is loose 
and porous, and, therefore, able to harbour micro- 
organisms, 

The alloying metal may also form a_ protecting 
film. Thus light manganese-aluminium alloys 
immersed in sea-water have been observed to 
become coated with a thin layer of a-brown sub- 
stance, evidently an oxide of manganese, which 
protects against further action. Similar 
phenomena probably account for the differences 
between different alloying metals which are not 
simply explicable on _ electro-chemical grounds, 
Thus, copper, on the whole, tends to accelerate 
corrosion and nickel to retard it, although local 
eorrosion or pitting is more marked in the latter 
ease. Cycle rims containing from 3 to 4 per cent, 
of copper have been said to corrode more rapidly 
than when of pure aluminium, whilst nickel- 
aluminium alloys, in the writer’s experience, re- 
sist atmespheric corrosion remarkably well. Sea- 
water acts strongly on all light aluminium alloys, 
and a thoroughly resistant alloy under such con- 
ditions does not appear to have been discovered. 
Contact with other more negative metals, such as 
copper, bronze, or brass, accelerates the corrosive 
action enormously, whilst aluminium is itself so 
strongly electro-positive that protection by another 
metal, as steel boiler-plates are protected by zinc, 
is out of the question. 

The process of corrosion is in all cases an electro- 
lytic one. Where the alloy is heterogeneous action 
begins at the junction of two electrically dis- 
similar constituents. Thus Fig. 3 shows the 
beginning of corrosion in an alloy of aluminium 
with 4 per cent. of copper. The dark patches are 
pits, where the aluminium has been dissolved out 
by the corroding fluid, in this case salt water. It 
will be seen that the outline of the pits is always 
parallel to the patches of eutectic alloy of 
aluminium and the electro-negative compound 
CuAl,. Dissimilarity due to cold working is 
sufficient to determine the place at which corro- 
sion will begin, and the blistering observed in 
cold-rolled sheets is no doubt connected with that 
fact. Lastly, Fig. 4 shows part of a fan of impure 
aluminium, used to exhaust acid fumes. The action 
has been localised at the boundaries of the crystals, 
with the result that the casting has become a 
sponge, consisting of well-defin crystals, only 

- loosely attached to one another. 


Iron and Steel Institute. 


Programme of Annual Meeting, 





Mr. G. C, Lloyd (Secretary) has issued the follow- 
ing programme of proceedings at the forthcoming 
annual meeting of the Iron and Steel Institute, 
which will be held in the House of the Institution 
of Civil Engineers, Great George Street, West- 
minster, on Thursday and Friday, May 8 and 4. 

Thursday, May 3. 

General meeting at 10.30 a.m., when the council 
will present their report for the year 1916, and the 
hon, treasurer will present the statement of 
accounts. Scrutineers will be appointed for the 
examination of voting papers for election of new 
members and associates of the Institute. 

The President will move the adoption of the 
proposed new bye-law for the expulsion of mem- 
bers, as amended at the autumn meeting for 
incorporation in the bye-laws of the Institute. 

The award of the Bessemer Medal for 1917 will 
be made to Mr. Andrew Lamberton (Vice-Presi- 
dent), following which a selection of Papers will be 
read and discussed. 

At 1 p.m. the meeting will be adjourned. 

Friday, May 4. 

At 10 a.m. the general meeting will be resumed, 
when the award of grants from the Andrew 
Carnegie Research Fund in aid of research work 
will be announced, following which a further selec- 
tion of Papers will be read and discussed. 

If time permits other Papers may be discussed 
at any of the sessions, in which case due notice 
will be given. Those Papers for which time cannot 
be found will be taken as read and discussed by 
correspondence, 

Papers. 


The following Papers will be presented at the 
meeting :—'‘ The Penetration of the Hardening 
Effect in Chromium and Copper Steels,’’ by L. 
Grenet (Firminy, France) ; ‘‘ Steel Ingot Defects,” 
by J. N. Kilby (Sheffield); ‘‘ Cementation by Gas 
Under Pressure,’”’ by F. C. Langenberg (Harvard, 
U.S.A.); ‘‘ Origin and Development of the Railway 
Rail ” (being a historical note communicated by 
the courtesy of the Ebbw Vale Company), by G. P. 
Raidabaugh (Sparrow’s Point, U.S.A.); ‘* Case 
Hardening of Iron by Boron,’’ by N. Tehishevsky 
(Tomsk, Russia); ‘‘ Determination of the line 8.E. . 
in the Iron-Carbon diagram by Etching Sections at 
High Temperatures in Vacuo,’? by N. Tchishev- 
sky and N. Shulgin (Tomsk, Russia); ‘‘ Influence 
of Surface Tension on the Properties of Metals, 
especially of Iron and Steel,’’ by F. C. Thompson 
(Sheffield). 








“ ELECTROLYSIS ” OF CAST-IRON PIPES BY 
STRAY CURRENTS. — Professor Bauer and Mr. 


_ Wetzel have recently published their investigations 


into the causes of the deterioration of cast-iron under 
different conditions. and come to the conclusion that 
cast-iron pipes in the presence of moisture ‘‘ in drop- 
forming fluid form” will deteriorate whether they 
are exposed to the action of stray currents or not. 
Stray currents, or galvanic action, however, will con- 
siderably accelerate decomposition, especially if the 
cast-iron: takes the place of the anode. In the case of 
grev cast-iron the decomposition always follows the 
follicles of graphite and gradually spreads away from 
these. When pipes are resting in moist soil and the 


products of decomposition are not removed, the work 
of destruction is naturally more apparent than in situa 
tions where such products are washed away. 
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Trade Talk. 


For the first time in its history the British Associa- 
tion will not meet this year. 

THE Minister of Munitions announces that the total 
number of controlled establishments is now 4,802. 

Tne business of Snodgrass & Brown, engineers and 
mil! furnishbers, 37 and 38, Old Sneddon, Paisley, has 
been transferred to Mr. J. K. Forrest. 

Tue Army Council require all persons engagd in the 
purchase or sale of timber to furnish such particulars 
as to their business as may be required by the Director 
of Timber Supplies. 

THE pantnenahiie heretofore subsisting between Messrs. 
J. J. H. Lines and L. A. Knight, carrying on business 
as tool makers, at Stone Road, Stafford, under the 
style of Yates & Knight, has been dissolved. 

Arter extensive alterations, which are being con- 
tinued, the reconstructed Renishaw Iron Company 
Limited, have blown in one furnace on basic. Others 
will follow when the improvements aré completed. 

Tue partnership heretofore subsisting between 
Messrs. W. E. Lord and H. W. Barker, carrying on 
business at 179, Aston Road, Birmingham, under the 
style of W. E. Lord & Co., metal manufacturers, has 
been dissolved. 

Ir is officially estimated that between the outbreak 
of war and January last the net increase in the num- 
ber of women regularly engaged in industrial and other 
occupations was approximately 809,000. The number 
directly replacing men in January was 1,071,000. 

Joun Wricut & Company, Limitep, of Aston, Bir- 
mingham, have acquired the business in furnaces of 
the Morgan Crucible Company, Limited. The com- 
pany propose to combine the crucible furnace patents 
of the two concerns, and to manufacture them in future 
under the name of the Wright-Morgan furnace. 

Expansion of business is reponsible for the conver 
sion into a private company of the firm of tool mer 
chants, Messrs. C. Nurse & Company.. The -present 
head, Mr. J. Osborn, is chairman, and Mr. A. G. 
Etheridge, who for many years has been in charge of 
the Fleet Street branch, is on the board of directors. 

Tue Welsh and West of England scrap iron, steel, 
and.metal merchants, at a meeting at Cardiff, decided 
to form a Waste Trade Association in connection with 
their industries, and Mr. H. E. Rose, of Bristol, was 
appointed president, with Mr. R. W. Harry, of Lla»- 
elly, as vice-president. A deputation was appointed 
to wait on the Ministry of Munitions to try to get the 
scrap trade placed on the essential list. 

The Ministry of Shipping forwards the following for 
oe kam :—The Shipping. Controller would be glad to 
ear from any engineering firms in the United Kingdom 
not usually engaged in building marine engines, who 
would undertake this class of work. They should state 
their possibilities. Further, the Controller would be 
glad to know of any schemes for establishing new ship- 
building yards in any parts of the country. Letters 
‘ should be addressed Shipping Controller, St. James's 
Park, London. 

At the Barrow Iron and Steel Works some important 
developments are being carried out. The Barrow 
Hematite Steel Company, Limited, has construction on 
hand at present representing an expenditure of no less 
than £320,000. Very substantial modernisation is to 
be carried out at the blast furnaces, which at present 
are found to be too small, and it is the intention of 
the company to also modernise the steel works. In the 
rail mills considerable improvements aré to be made, 
digg other departments extensions are already; in 

nd. 

Tue Low Moor Company, Luurrep, has, we under- 
stand, come under the control of a new board of direc- 
tors, of. which Mr. R. W. Wickham, of Royds Hall, 
Low Moor, is the chairman, and he will also continue 
_in the position of managing director of the company. 
As co-directors there are Sir J. S. Harmood+Banner. 
M.P. (chairman of the Pearson & Knowles Coal and 
Iron Company, Limited), Mr. H. E. Carter (director 





THE FOUNDRY TRADE JOURNAL, 





of the Darlington Forge Company, Limited), Mr. 
Robert Miller (Hoare, Miller & Company, merchants, 
London), and Mr. Seth Smith Somers (Walter Somers 
& Company, Limited, Haywood Forge). 

THE annual meeting of the Manchester Association of 
Engineers was held recently, the chair being 
taken by Mr. F. W. Reed, president of the Associa- 
tion. The secretary, Mr. Frank Hazelton, submitted 
the annual report of the council, from which it ap- 
peared that there were 648 members on the roll, and 
that the balance standing to the credit of the associa- 
tion amounted to £6,692. Mr. J. P. Bedson, of 
Richard Johnson & Nephew, Ltd., Bradford Ironworks, 
Manchester, was elected president for the ensuing 
year. Messrs. H. H. Asbridge, 8. Boswell, R. Onions, 
J. H. Widdowson, and F. Walthew were elected to 
the council. Subsequently, an interesting paper was 
submitted on the ‘‘ Testing of Steel,” by’ Mr. Harry 
Brearley, of Sheffield. 

Tue Monometrer MANUFACTURING Company, LIMITED, 
of Birmingham, have purchased the leasehold, good- 
will, stock, plant, patterns, etc., of the Griffin Iron- 
works and Albion Foundry Company, Limited, and 
Ladywood Foundry, Birmingham. It is the company’s 
intention to continue the business, which includes the 


making of gas stoves, firegrates, shell-drying 
ovens, japanning ovens, crystallisers, concentra- 
tors, etc. During a_ recent run _ on _ the 
Monometer oil-fired 800 lb. capacity tilting fur- 


nace by one of the largest metal melters in the Bir- 
mingham district the recorded consumption of fuel oil 
per 100 Jb. of brass melted was 1 gallon, and for a 
similar quantity of copper 14 gallons. The makers 
claim that these figures conclusively prove that the 
entire calorific yalue of the fuel is utiliséd by their 
patent combustion chamber and oil burner system. 

THE Defence of the Realm Regulation dealing with 
the posting and delivery of lists of employees has been 
amended and revised, subject to the exemptions, which 
are not altered; the regulation now applies to everyone 
in Great Britain who employs one or more male persons 
of 16 years of age or over. Each employer must now 
insert in the prescfibed table in the prescribed form 
articulars of male employees of 16 years or more who 
Sane been employed for more than one week, the 
number of female employees of 16 years or more, and 
particulars of males of 16 years or more who have been 
employed for less than one week. The regulation also 
requires the insertion of further information as to em- 
ployees’, previous occupation, degree of skill, and work 
on which usually employed. A further amendment pro- 
vides that employers shall, on being required by the 
Director-General of National Service (either by general 
or special notice) furnish a true copy of any of the 
statements. as revised for the time being. This require- 
ment is in addition to the existing obligation to furnish 
a copy, and the monthly statement of alterations and 
additions, to recruiting officers. 

The Board of Trade announces in view of misunder- 
standings that have arisen with reference to the mean- 
ing of the Order as to Priority issued by the Ministry 
of Munitions of War on March 8, 1917, and particularly 
to paragraph (c) of the definition of Class B certificates 
given in the First Schedule theveof, that manufacturers 
in the industries affected are free to carry on their 
ordinary commercial business as at present unless and 
until they receive any orders accompanied by priority 
certificates A or B. Bo far as relates to export orders, 
it is not the intention of the Board of Trade to exercise 
their power of certification as a rule by dealing with 
particular orders, but by the issue of an official Order 
specifying any industry in which they consider that 
production for export should have priority over pro- 
duction or home consumption, and also specifying the 
classes of orders to which for this purpose priority must 
be given, subject to any limitations or conditions which 
may be laid down and to the issue of a certificate by a 
“Government Department or other authority controlling 
any necessary materials that such materials can be 
spared. Any such official Order that may be issued 
will be unnecessary for applications to be made to the 




















Board of Trade each time an exporter desires to secure 
priority. 

At the Conference on Refractories Research, held at 
the rooms of the Iron and Steel Institute, recently, 
the following imstitutions and _ societies were 
represented :—The ‘Geological Survey, the National 
Physical Laboratory, the Ceramic Society, the Refrac- 
tories Section of the Ceramic Society, the Faraday 
Society, the Institute of Metals, the Institution of Gas 
Engineers, the Society of British Gas Industries, the 
Institution of Mining and Metallurgy, the Iron and 
Steel Institute, the Society of Chemical Industry, the 
Association of British Chemical Manufacturers, and 
the Society ot Glass Technology. After a full discus- 
sion of the subject, a resolution was passed in the fol- 
lowing terms :—That a committee consisting of Mr. 
A. Cliff, Dr. J. W. Cobb, Dr. R. T. Glazebrook, C.B , 
Sir Robert Hadfield, Mr. Cosmo Johns, Dr. J. W. 
Mellor, and Dr. A. Strahan, with Mr. F. S. Spiers as 
secretary, be appointed to report to a later meeting of 
the conference on the following subjects :—(«) ~-he 
extent of the research work on refractories already in 


progress. (6; The facilities for research existing in 
this country. (c\) The facilities existing for collecting 
published information on refractory materials, and 


making it generally available. That they invite the 
representatives of the principal industries and soc‘et 
represented at the conference to furnish them for the 
purpose of their report, with (1) A schedule of the 
problems calling for immediate action. (2) A state- 
ment of the special requirements of the industry they 
represent. 4 
THe members of th® Associated British Machine 
Tool Makers, Limited, met at 34, Victoria Street, 
Westminster, S.W., recently, under the chairman- 
ship of Mr. W. Lang, of John Lang & Com- 
pany, Limited, for the purpose of discussing the 
programme of the Association. In the course of 
a lengthy statement, the chairman remarked that 


they had been registered as a limited company 
with a capital ot £100,000. It at present con- 
sisted of ten leading British firms engaged in 


the machine tool industry, but negotiations were in 
progress with other firms of machine tool manufac- 
turers. The main perpose for which the Association 
had been formed was that of fighting foreign competi- 
tion in the production of machine tools after the war, 
and not to adopt any measures tending towards the 
raising of prices or in any way to create what might 
be termed a trust. On the contrary it was hoped, »>y 
means of sperialisation, to improve design snd methods 
of manufacture by methods which would permit of the 
cost of machine tools produced it. this country be'1z 
lowered rather than increased. It was proposed to pro 
portion th: output of machine tools among the various 
firms so that each would be able to devote the whole of 
its energies to one or two particular classes of machines, 
embodying in sume cases a short range of models. 
That, of course meant that firms had agreed to dis- 
continue the manufacture of certain types of machixes. 
The range of machine tools provided for in the generai 
scheme of output and the firms who would make then 
were as follow -—Archdale, Jas., & Company, Bir- 
mingham, light radial driliing machines, and certain 
sizes of milling machines; Asquith, Wm., Limited. 
Halifax, heavy radial drilling and similar machines ; 
Butler, J., & Company, Limited, Halifax, slottimg ant 
planing machines of lighter sizes and shaping machines 
up to 24-in stroke, Churehill Machine Too! Company, 
Manchester, grinding machines; Kendal & Gent, 
Limited, Manchester, ‘‘ Plano’’ milling machines and 
the like; Lang, John, & Company, Limited, Johnstone, 
lathes of lighter patterns; Richards, Geo., & Company, 
Limited, Manchester, boring mills; Shanks & Company, 
Limited. Johnstone, heavy slotting, planing, and other 
machines; Smith & Coventry, Limited, Manchester, 
universal and plane milling machines; Ward, H. W., & 
Company. Birmingham capstan lathes of all kinds. 
For the representation of the Associated Britira 
Machine Tocl Makers, Limited, abroad, the intention 
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was to establish small limited companies in certain 
countries, with suitable offices staffed by organising and 
technical experts. To start with, companies would te 
established in Ivaly, France and Belgium. Each as3o- 
ciated firm would retain its own individuality, that 
indeed being an essential part of the programme, but 
the efforts of all would be mutually exerted to further 
the interests of British machine tool making as against 
the foreigner. The home markets would eventually 
also be tackled in the most serious manner, and every- 
thing done to ensure co-operation among British firms. 








Legal. 





Files as Scrap. 


The Court of Appeal on March 22 heard an appeal 
by the Midland Railway from a decision of the Railway 
and Canal Commission, in an application made by 
Thos. W. Ward, Limited, of Sheffield. Counsel for the 
appelants said that in this case there were two points 
—(1) as to the jurisdiction of the Railway and Canal 
Commission ; (2) as to their interpretation of the lan- 
guage of the Railway and Canal Act classification of 
goods. Messrs. Ward bought files and tools from the 
Midland Company’s works at Derby amongst other 
things. These were all taken to Sheffield and sorted, 
and 60 per cent. of the implements thus obtained were 
suitable for export to the East. The balance was 
thrown into their melting furnaces. Whether going 
to Sheffield or from Sheffield to the port, these imple- 
ments had been consigned as scrap, and the Railwa 
and Canal Commission held rightly so consigned. If 
the Railway and Canal Commission had jurisdiction, 
then he submitted that these consignments were not 
consignments of scrap. . 

Counsel for the respondents submitted that the Rail- 
way and Canal Commission had jurisdiction, and that 
their decision was right. 

The Master of the Rolls, in giving judgment, said 
that in his view the Railway and Canal Commission 
had jurisdiction to determine this matter, and there 
was ample evidence they could arrive at the con- 
clusion that the disputed consignments were scrap. 
The appeal failed on all points, and must be dismissed 
with costs. 








Applications for Patents. 





The names of communicators are printed in Italic type. 
A new number will be given when the Complete Specification 
is accepted. ; 

Beckett, J. H. Refining metals. 3,414. March 8. 

British Thomson-Hoaston Co. (General Electric Co.). Elec- 
tric furnaces. 3,494. March 9 ‘ 

Deutsch-Luxemburgische Bergwerks-und Hiitten-Akt.-Ges and 
Klinkenberg, A. Manufacture of mild steel] and steel. 
3,316. March 6. (Germany, March 27, %), 

Deutsch-Luxemburgische Bergwerks-und iitten-Akt.-Ges. 


ocess for Fv eng ¢ 9 A and steel. 3,397. 
March 7. ermany, ril 16, °16.). 
we AM ergwerks-und Hiitten-Akt.-Ges 


Manufacture of mild steel and steel. 3,398. March 7. 
Insull, M. J. Electric furnaces. 3,426. March 8. 
Jackson, H. B. Die and other castings for fuses and uncored 
castings. 3,470. 
— ae Oe March 6 
cupolas. 3,275. arch 6. 
Riddle, W. Removing solid-metal bottoms of blast or steel 
furnaces. 3,254. March 5. 
Rigby, H. Pressing and punching machine for forming 
metal railway sleepers, etc. 3,381. March 7. 
Stokes, F. W. Casting-machines. 3,500 March 9. 
Blackwell, H. A Manufacture of metal alloys. 4,551. 


March _29. . oe 
General Engineering Co. Burning liquid fuel. 4,434. 
March 


arch 9. 
and Poulson, A. Smelting-furnaces or 


rch 27. : 
General Engineering Co. Burning fuel. 4,647. March 30. 
(United States, Sept. 23, 16.) i : 
Gill, H. A. (Jobbins). Method of utilising aluminium skim- 
mings, screenings, slags, etc. 4,321. March 26. 
Gill, H. A. (Powdered Coal Enginering and Equipment Co.). 
Carburettors for comminuted fuel. 4.322. March 26. 


, 1. Casti metals, etc. 4,400. March 27. 

Hall, I. Crucib e, etc., melting-furnaces. 4,401. March 27. 

Mainwaring, E. Furnaces for generating heat. 4,549. 
March 29. 
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Control of Lead. 


ee 


The Minister of Munitions orders that no person 
shall as from April 6 purchase or sell, or, except for 
the purpose of carrying out a contract existing prior 
to such date, enter into any transaction in relation 
to the sale or purchase of lead situated outside the 
United Kingdom except under the terms of a licence 
issued by the Minister of Munitions. No person shall 
= or take delivery of any lead situated in the 

nited Kingdom except under licence issued by the 
Minister of Munitions, or offer to sell to any person 
other than the holder of such a licence, provided that 
no such licence shall be required :— 

(a) For the purpose of a contract or order for the 
time being in_ existence certified to be within 
Classes ‘‘ A” or “‘B” in the Order of the Minister 
of Munitions as to priority dated March 8,. 1917, 
and made in substitution for Circular L.33. 

(6) For the purpose of necessary repairs or 
renewals requiring immediate execution and involv- 
ing the use of not exceeding 1 cwt. of lead and not 
exceeding 28 Ibs. of white lead, lead oxide or lead 
compound. 

No purchase or sale of lead situated in the United 
Kingdom shall be at a price exceeding the price stated 
in the schedule. 

No person shall use any lead except :— 

(a) For the purpose of a contract or order for the 
time being in existence certified to be within 
Classes ‘‘ A ’’ or “‘ B”’ in the Order of the Minister 
of Munitions as to priority dated March 8, 1917, 
and made in substitution for Circular L.33. 

(6) For the purpose of necessary repairs or 
renewals involving the use of not exceeding 1 cwt. 
of lead and not exceeding 28 lbs. of white lead, 
lead oxide or lead compound. 

(c) For the purpose of type casting from metal 
already in the form of ‘type on February 2, 1917, or 
—— ead purchased for that purpose prior to that 
ate. 

(d) Under and in accordance with the terms of 
a licence issued under the authority of the Minister 
of Munitions. 

All persons shall within seven days from the first 
day of each month send in to the Director of Materials 
(A.M.2. (E)), Hotel Victoria, Northumberland 
Avenue, London, W.C. 2., monthly returns of :— 

(a) All lead held by them in stock or otherwise 
under their contro] on the last day of the preceding 
month, the lead actually in stock to be shown 
separately. 

(6) All lead purchased or sold by them for future 
delivery and not yet delivered on such last day. 

(c) All lead delivered to them during the pre- 
ceding month. 

(d) All contracts or orders existing on the last 
day of, or entered into, during the preceding month 
requiring for their execution the use of lead for any 
purpose specifying the amounts of lead required 
monthly for the purpose of such contracts or orders, 
and distinguishing between the amounts required 
for work certified to be within Classes ‘‘ A’’ and 
**B” respectively in the said Order of March 8, 
1917, and the amounts required for other purposes. 
Notwithstanding the above, no return is required 

from any person whose total stock of lead in hand 
and on order for future delivery to him has not at 
any time during the preceding month exceeded 1 cwt. 

For the purpose of this order the expression lead 
shall mean pig lead, whether virgin or remelted, sheet 
lead, lead pipe, and old and scrap lead, white lead, 
whether dry, in oil, or prepared for use, lead oxides, 
lead manufactures, lead alloys, and lead compounds 
of every kind. 

All applications for licences to purchase or use lead 
should be made to the Director of Materials (A.M. 2. 
E)), Hotel Victoria, Northumberland Avenue, 


mdon, W.C. 2., and marked “‘ Lead Licence.” 


The order of the Minister of Munitions dated 
February 2, 1917, relating to certain classés of lead 


is cancelled. 
Maximum Prices. 
. Pig Lead. 

Virgin pig lead, £29 per ton net ex ship, £30 per 
ton net ex store or ex refiners’ works. 

Scrap lead or remelted scrap lead, £26 per ton net 
ex sellers’ premises. ; 

Manufactured Lead. 
Sheet. lead, £39 10s. per ton; lead pipe, £40 per 
ton, delivered United Kingdom, less 2} per cent. 
monthly account. 

The rate of exchange between chemical houses and 
manufacturers of chemical sheet lead, for the old 
lead in pig lead shape, to be £8 per ton net for sheet 
lead and £8 10s. per ton for lead pipe, the manu- 
facturer paying cost of delivery of the old lead; the 
sheet lead or lead pipe to be delivered United 
Kingdom. 

In all cases the usual trade extras and allowances 
apply. : 

Notz.—Licences to’ purchase lead situated in the 
United Kingdom will usually be granted for neces- 
sary repairs and renewals in the ordinary course of 
trade, and will also be granted for any other pur- 
poses which may be approved by the Minister, 
including manufacture for the purposes of export 
trade. Every applicant must state the amount of lead 
required by him per month and the use to which it 
will be put. 

————e_ee 


Personal. 

Mr. ALEexanDEeR LerrH has joined the board of the 
Bede Metal and Chemical Company, Limited. 

Tue late Mr. L. Peckett, of Peckett & Sons, Limited, 
Atlas Engine Works, Bristol, left estate of the gross 
value of £27,204. 

Mr. R. G. E. Freeman has been elected managing 
director of Evered & Company, Limited, in place of the 
late Mr. G. J. Evered. 

Tue late Mr. David Colville, of David Colville & 
Sons, Limited, left personal estate in the United 
Kingdom valued at £314,328. 

Tue gross value of the estate of the late Mr. J. R. 
Thomas, formerly sales agent to the Rhymney Iron 
Company, Limited, is £1,210. 

Dr. J. C. McLennan, Professor of Physics at the 
University of Torontu since 1907, has accepted a seat 
on the British Board of Inventions. 

Mr. G. Rostin, steel merchant, of Sheffield, has 
been elected. a member of the Swedish Chamber of 
Commerce for the United Kingdom. 

Mr. Brttineton, locomotive superintendent of the 
L.B. & S.C. Railway Company, has received an 
appointment under the War Office, ranking as lieut- 
colonel in the Royal Engineers. 

Tue late Mr. W. Evans, of Joseph Evans & Sons 
(Wolverhampton), Limited, engineers, Culwell Works, 
Heath Town, Wolverhampton, left estate of the gross 
value of £209,000, with net personalty £201,221. 

Tue tate Mr. J. P Hatt, at one time connecte] 
with Palmers Shipbuilding and Iron Company, 
Limited, and the Wallsend Slipway and Engineeriny 
Company, Limited. left property of the value of 
£44,459, of which £42.648 is net personalty. 

Mr. W. W. Srorr has signified his intention of 
retiring’ from the presidency of the Middlesbrough 
Chamber of Commerce at the forthcoming annual 
meeting, Mr. Storr being of opinion that the office 
should not be held indefinitely by one person. 

Mr. E. H. Mrrcnett, manager of Messrs. Cammell, 
Laird & Company’s shipbuilding yards for the past six 

, has received an appointment with Messrs. Short 
Brothers. Mr. P. L. Nicholson, of Earle’s Shipbuild- 
ing and Engineering Company, Hull, has succeeded Mr. 
Mitchell. 
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MOULDING MACHINES 


OF EVERY DESCRIPTION. 
Pneumatic, Hydraulic, Jar Ramming, & Hand Power. 























JAMES EVANS & CO,, ser wonss 
BLACKFRIARS, MANCHESTER. 
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Deaths. 


Mr. Davip Ropertson, director and secretary of 
A. and W. Smith & Company, Limited, Eglinton Engine 
Works, Glasgow, died suddenly on the 13th ult. 

Tue death is announced of Mr. E. 8. Cook, presi- 
dent of the Warwick Iron & Steel Co., and for many 
years one of the leading pig-iron manufacturers in 
America. 

Tue death occurred last month at his residence, Hurst- 
pierspoint, Sussex, of Lieut.-Colonel James Halifax 
Western (late R.E.), formerly inspecting engineer to 
the Egyptian Government. 

Tue death took place suddenly on the 4th ult., at 
2 Laurence Pountney Hill, London, E.C., of Mr. 
Clarence Bird, of Messrs. Bolling & Lowe, iron and 
steel merchants, at the age of 69. 

Tue death took place on Good Friday of Mr. William 
Rees, of Stanfield, Workington, at the age of 78. Mr. 
Rees was for many years manager of the rail mills of 
Messrs. C. Cammell & Company’s Derwent Works, but 
retired from that position some years ago. 

Mr. MatrHew Wat.ace, whose death, at the age of 
67, is reported, was born at Kirkintilloch, and entered 
the Glasgow iron trade. He subsequently removed to 
London, and became the sole proprietor of the Albion 
Iron Company in Upper Thames Street. 

THE death is reported from Dresden, at the age of 
74 years, of Prof. George Cristoph Mehrtens, long 
associated with the Saxon State Technical High School. 
The deceased was well known in German metallurgical 
circles in connection with his pioneer work in the sub- 
ject of steel for bridge-building purposes. 

Mr. James Greson, of the Scottish Iron and Steel 
Company, Limited, Coatbridge, died last month. He 
was a prominent figure in the iron trade. He entered the 
employment of John Spericer, Limited, Phenix Iron 

. Works, Coatbridge, forty-seven years ago, and gradually 
worked himself up until he became confidential manager 
and latterly a director. When the company was taken 
over by the Scottish Iron and Steel Company, Mr. 
Gibson remained in his old position. 

Tne death is reported of Mr. R. Miller, who was 
at one time head of the Crucible Steel Company, of 
America, at the age of 78 years. Mr. Miller and others 
established the business of Miller, Barr & Parkin, 
subsequently known as Miller, Metcalf & Parkin, 
which was merged with the Crescent Steel Company. 
In 1900, the Crescent Company became the principal 
works of the Crucible Steel Company of America, of 
which Mr. Miller became chairman. He retired from 
active business in 1904. 

Tue death is reported of Mr. R. G. Sharp, West 
Hill House, Chapel Allerton, Leeds, the general 
manager of the Leeds Forge Company, and a member 
of the Institute of Mechanical Engineers. A native of 
the North of Scotland, he went to Leeds as a young 
man and filled the position of draughtsman at Messrs. 
Kitson’s Airedale Foundry. Subsequently he held 
appointments under the Great North of Scotland Rail- 
way Company, at Aberdeen, and the Midland Rail- 
way Company at Derby. Mr. Sharp joined the Leeds 
Forge Company as works manager thirteen years ago 
and had been the general manager for the past six 
years. He was 53 years of age. 

Mr. J. S. Rawortn, who was one of the pioneers 
in the utilisation of electricity for industrial purposes, 
has died in London. The deceased gentleman served 
his apprenticeship with the Hawthorn Company, sub- 
sequently going to Messrs. Wren & Hopkinson, Man- 
chester, and then to Siemens Brothers & Company, 
Limited. In 1866 he received the appointment of chief 
engineer to the Anglo-American Brush Electric Light 
Corporation, now the Brush Electrical Engineering 

Company, Limited, whose works at Loughborough 

he designed. He was elected to a seat on 
the board of this Company, but subsequently estab- 
lished himself in business at Westminster, London, 

8.W., as a consulting engineer, which business he 

continued to carry on until his death. 





Embargo on Spelter. 





The Minister of Munitions has made an order placing 
an embargo on spelter as from March 23. It is ordered 
that :— 

No person shall, until further notice, purchase, sell, 
or, except for the purpose of carrying out a contract in 
writing existing prior to the date for the sale or 
purchase of spelter, enter into any transaction or 
negotiation in relation to the sale or purchase 
of spelter situated outside the United Kingdom 
except under and in acordance with the terms 
of a licence issued under the authority of the 
Minister of Munitions. No person shall, until fur- 
ther notice, purchase or take delivery of any spelter 
situated in the United Kingdom except under and in 
accordance with the terms of a licence issued under 
the authority of the Minister of Munitions, or sell, sup- 
ply or deliver any such spelter to any person other than 
the holder of such a licence and in accordance with the 
terms thereof; provided that no such licence shall be 
required in the case of any sale, purchase or delivery 
of such spelter for the purpose of necessary repairs or 
renewals involving the use of not exceeding 1 cwt. of 
such spelter. 


No person shall, until further notice, except under 
and in accordance with the terms of a licence issued 
under the authority of the Minister of Munitions, use 
any spelter for the purpose of any manufacture or 
work except :— 

(a) For the purpose of a contract or order for the 
time being in existence certified to be within Class 
‘* A” in the order of the Minister of Munitions as to 
priority dated the 8th of March, 1917, and made in 
substitution for Circular L.33. 

(b) For the purpose of necessary repairs or re- 
newals involving the use of not exceeding 1 cwt. of 
spelter. 

All persons shall, in the first seven days of each 
month, commencing with the month of April, 1917, 
send in to the Director of Materials (A.M.2.C.), 
Ministry of Munitions, Hotel Victoria, London, 
W.C.2, monthly returns of :— 

(a) All spelter held by them, in stock or otherwise 
under their. control, on the last day of the preceding 
month, specifying the quality thereof. 

(b) All spelter purchased or sold by them for future 
delivery and not yet delivered on such last day, 
specifying the names of the sellers to or purchasers 
from them, and the quantity and quality, and time 
and place of delivery in each case; and the position of 
the spelter at the date of the return. 

(c) All spelter delivered to them during the pre- 
ceding month, and from ‘whom purchased. 

(d) All contracts or orders existing on the last day 
of or entered into during the preceding month re- 
quiring for their execution the use of spelter, specify- 
ing the purposes thereof and the quality of the 
spelter to be used. 

(e) Such other particulazs as to spelter as may be 
required by the Director of Materials. 
Notwithstanding the above, no return is required 

frem any person whose total stock of spelter in hand 
and on order for future delivery to him has not at any 
time during the preceding month exceeded one ton. 

For the purpose of this order the expression spelter 
shall mean spelter of all qualities, and shall include 
sheet and rolled zinc, scrap zinc, hard spelter, dross, 
zinc ashes, flux skimmings and zinc dust. 

All applications for licences should be made to the 
Director of Materials (A.M.2.C.), Ministry of Muni- 
tions, Hotel Victoria, London, W.C. 2, and marxed 
** Spelter Licence.” 

Every applicant for 
and quality of metal 


a licence must state the amount 


Pequired by him per month, and 


the use to which it will be put. 
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Air Washers 
CLEAN AIR 


Air Compressors 


These Washers ensure clean 
valves and cylinders and the 
elimination of grit troubles 
and their attendant expenses. 


See Publication No. 1013 K. 
Davipson «Co., Lp. 


Sirocco Works, 


BELFAST. 

















T. & 1. BRADLEY & Sons, Ltp., 


DARLASTON, South Staffs. 


SPECIAL COLD BLAST PIG IRONS. 


Brands: 
R.A.M. IXL. C.B.R. D.M.R. 
FOR CYLINDERS. FOR CHILLED CASTINCS, &c. CHARCOAL FOR MALLEABLE 


CASTINGS, &c. 
« SELECTION = ANALYSIS «+ FRACTURE AND CHILL + GUARANTEED + 





ALL MINE. WARM BLAST. COLD BLAST. 


@® AM @m> IxL. i X L.-CB. 


gay iF YOU HAVE DIFFICULTIES WITH YOUR SPECIAL CASTINGS CONSULT US. 
We can put you right. 
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New Companies. 





Charcoal Iron Company, Limited.—Capita) £10,000 
in £1 shares. 

Hammon Engineering Company, Limited. — Capital 
£3,000 in £1 shares. 

Ouse Shipbuilding Company, Limited. — Capital 
£50,000 in £1 shares. 

Hill Top Foundry Company, Limited.—Capital 
£10,000 in £5 shares. 

Amalgamated Traders, Limited.—Capital £10,000 in 
£1 shares, to carry on the business of ironfounders. 

Isenthal & Company, Limited.—Capital £5,000 in £1 
shares, to carry on the business of engineere. 

Vv. D. Linden & Company, Limited.—Capital £5,600 
in £1 shares, to carry on the business of metallurgists. 

Metrograph Engineering Company, Limited.—Capital 
£2,000 in £1 shares. Registered office : 280, Cathedral 
Street, Glasgow. 

Hobran Engineering Company, Limited. — Capital 
£10,000 in £1 shares. Registered office :—313, Bilston 
Road, Wolverhampton. : 

Hendon Metal Works, Limited.—Capital £10,000 in 
£1 shares (5,000 preference), Registered office: 176, 
Broadway, Hendon, N.W. 9. = 

Universal Machinery Company (Leeds), Limited.— 
Capital £1,000 in £1 shares. The first directors are 
G. Wichmann’ and J. Barlow. 

Indestructile Steel Company, Limited. ~ Capital 
£5,000 in £1 shares. Registered office: Town Hall 
Chambers, Fargate, Sheffield. 

Columbia Steel and Engineering Company, Limited.— 
Capital £20,000 in £1 shares. Registered office : 
Regent House, Kingsway, W.C. 

Burdette & Company, Limited.—Capita) £6,000 in 
£1 shares, to carry on the business of engineers. Regis 
tered office: 7, Pocock Street, S.E. 

Pemberton & Sons, Limited.—Capital £25,000 in £10 
shares, to carry on the business of ironfounders at the 
Waterloo Works, Trafalgar Street, Burnley. 

Railway & Steamship Engineering Company, Limited. 
—Capital £3,000 in £1 shares. The first directors 
are A. N. Homer and E. O. M. Slatter. 

John James Smithies, Limited.—Capital £15,000 in 
£1 shares, to carry on the business of iron merchants. 
Registered office : Livesey Street, Rochdale. 

“ Eclipse ’’ Carborundum & Electrite Company, Limi- 
ted.— Capital £10,000 in £1 shares. Registered Office : 
—Apollo Works, South Road, New Southgate, N. 

A. F, §., Limited.—Capital £6,000 in 5,000 prefer- 
ence shares of £1 each and 10,000 ordinary shares of 
2s. each, to carry on the business of engineers. 

John W. Barnes, Limited.—Capital £16,000 in £1 
shares (6,000 pref.) to carry on the business of engi- 
neers. Registered office: Railway Works, Rock Ferry, 
Cheshire. 

Bourne Valley Manufacturing Company, Limited.— 
Capital £50,000 in £1 shares (20,000 7 per cent. par- 
ticipating preference), to carry on the business of iron 
founders. 

Burns & Glover, Limited. — Capital £10,000 in £1 
shares, to acquire and carry on the business of metal 
merchants. Registered office: 235, Oswald Street, 
Glasgow. 

A. W. Sainsbury, Limited. — Capital £3,000 in £1 
shares, to take over the business of an engineer, etc., 
carried on by A. W. Sainsbury,-at 89, Arundel Street, 
Sheffield. 

Hudson’s Electrical Engineering Company, Limited 
—Capital £1,000 in £1 shares, to take over the busi- 
ness carried on at 3, Prudential Buildings, Park Row, 
Leeds, as Hudson & Co. . 

Power Engineering Company, Limited.—Capital 
£1,000 in £1 shares, to take over the business carried 
on at Manchester by E. R. Voigt and partners, as the 
Power Engineering Company. 

Hider Dempster & Company, Limited. — Capital 
£1,000 in £1 shares, to carry on the business of engi- 
neers, etc. The first directors are W. Hider Goodchild 
and R. Dempster Goodchild. 


A. J. Lytheer, Limited.—Capital £1,000 in £1 shares 
to take over the business of manufacturers of high- 
grade piston rings, carried on by A. J. Lytheer, at 
16-17, Loveday Street, Birmingham. 

South Wales Chimney and Furnace Construction 
Company, Limited.—Capital £300 in £1 shares. The 
first directors are D. Evans-Jones, J. A. Davies, and 
J. Little. Secretary, D. Evans-Jones. 

Noble & Company (Glasgow), Limited.—Capital 
£2,000 in £1 shares to acquire and carry on the busi- 
ness of engineers, etc., at Dock Street, Clydebank. 
Registered office: 170, Hope Street, Glasgow. 

Joseph Briggs, Limited. — Capital £12,000 in £1 
shares, to take over the business of ironfounders and 
engineers carried on at Barrow-in-Furness as Joseph 
Briggs, and to adopt an agreement with R. 
Matthews. 

John Jackson & Company (Iron Merchants), Limited. 
—Capital £40,000 in £1 shares, to acquire and carry on 
the business of iron, metal, and machinery merchants. 
Registered office: — Balmoral Iron Yard, Balmoral 
Street, Scotstoun, Glasgow. 

L. Cameron & Son, Limited.—Capital £2,000 in £1 
shares, to take over the business of steel manufacturers 
carried on by Messrs. W. Cameron and A. iy, sr 
at Boston Works, Mary Street, Sheffield, as L. Cameron 
& Son. The persons named are the first directors. 

Alcano Metallic Products, Limited.—Capital £6,000 
in 300 10 per cent. cumulating participating preference 
shares of £10 each, and 3,000 ordinary shares of £1 each, 
to adopt an agreement with Highfield & Company, 
Limited. Registered office: 39, St. Andrew’s Hill, EC. 

Ward & Davidson, Limited.—Capital £10,000 in £1 
shares, to take over the business of coppersmiths, brass 
and iron founders, etc., carried on by J. Lynn, at 61, 
Bonnersfield, Monkwearmouth, as Ward & Davidson. 
The first directors are T. E. Davidson, J. Lynn, Mrs. 
I. B. Davidson. 

British Metallurgic Company (Birmingham), Limited. 
—Capital £6,000 in £10 shares, to take over the busi- 
hess of toolmakers and repairers and general engineers 
carried on by 8S. T. Nunn, R. W. Bill, and R. ‘Gries, 
at Heath Works, West Bromwich, as the British Metal- 
lurgic Company. 

Clyde Furnace Company (Continental), Limited.— 
Capital £503 in £1 shares, to acquire certain secret pro- 
cesses and patent rights granted im foreign and Colonial 
countries in connection with improvements relating to 
regenerating open hearth furnaces. Registered office: 
116. Hope Street, Glasgow. 

Long Close Foundry Company, Limited.—Capital 
£5,000 in £1 shares. to take over the business of iron- 
founders, etc., carried on by Messrs. E. W. Broadbent, 
Callebaut and Julien de Blicquy, at Long Close 
Foundry, Dolly Lane, Leeds. The first directors are 
E. W. Broadbent and D. S Mellish. 

J. Blakeborough & Sons, Limited. — Capital 
£275,000 in £1 shares (125,000 preference), to take 
over the business carried on at Brighouse by Messrs. 
P., W., J. E., R. A., and T. R. Blakeborough, as 
J. Blakeborough & Sons, hydraulic and mechanical 
engineers. The first directors are W., J. E., R. A., 
T. B., and A. L. Blakeborough. 

Dinning & Cooke, Limited. — Capital £16,000, in 
10,000 preference shares and 5,000 ordinary shares of 
£1 each, to take over the business of heating and sani- 
tary engineers and ironfounders, carried on at Percy 
Street, and at Walker Gate, Newcastle-on-Tyne, as 
Dinning & Cooke. The first directors are R. W. Cooke, 
R. P. Cooke, and W. W Cooke. 

National Smelting Company, Limited. — Capital 
£500,000 in £1 shares, to carry on the business of 
roasters, smelters, refiners, rollers, galvanisers, and 
manufacturers of and dealers in metals, ores, etc. 
long as any part of any advances made by the Govern- 
ment remains outstanding, or any lease of the Govern 
ment to the company of the sulphuric acid factory re- 
mains in force, the Minister of Munitions or the 
Pe Trade may P orrsgp aon Seapion: Clauses Resi. 

permanent British control of the company. is- 
tered office : 4—6, Copthall Avenue, E.C. 
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Telegrams: “Durrans, Penistone.” Telephone: 21, Penistone 


Established 1863. 


JAS. DURRANS & SONS, 


Phenix Works, Penistone, sX%1. 











Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 


Ladies, Cupolas, Fire Bricks, Gannister, Stone Flax, Loam and Sand Mills, 
.Casting Cleaners, Studs, Chaplets, Pipe Nalil<, Sprig«, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, ddles,. Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 


UU Hy 


APTEETCREDEE 





Miachtués are invaluable for a Foundry, doing a larger amount of work ofa 
ae quality, in a much shorter time than can be done by hand, without sk 
abeur., 
“The following testimonial explains itself -— 
* Dear »—~We have been using your best Blacking for a large number of years, and always use it on our, 
large Ingot Moulds, which, as you know, we have made up to as tons in weight. 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING €0., LD, 




















. 
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The undermentioned prices, unless otherwise speci 


CONTROL PRICES. 


These maximum prices of iron, steel 
mand coke were fixed by the Government 
until June 30, 1916, and thereafter until 
@urther notice. Makers may sell for 
Gelivery after June 30, on the under- 
standing that the fixed maximum prices 
ruling on the ist day of any month during 
the period of the contract will apply to 
all deliveries made during that month. 
This intimation must not be taken to 
authorise any sale or purchase or other 
dealing prohibited under the Defence of 
‘the Realm Regulations 


Pig-iron. 


West Coast hematite, —— g« ¢ 
Nos., 1,2 and3. 6 7 6 
Special under 0.03 P. &S.. 615 6 
” ” 0.02 ” 7 0 0 
Bast Coast pages, mixed 

Nos. 1, 2 and 6 2 6 
ath este ont P.a5. 67 6 
Special under 0.03 P & S. 615 6 

* » O48 «w= 700 

hematite, ware Nos. 

1, 2 and 3.. 6 2 6 
Special under 0.03 P. &S. ~~ 2 
-. _pomnatite, mixed Hen. 1, = a tah 
iat unter 0002. &S. 615 6 

~- ae @. 700 
Lincolnshire, basic or foundry 412 6 
Cleveland, No. 1 : oe. ££ <S 

= other grades 476 
Northamptonshire, forge .. ao & 2 

-~ fdy numbers 89/0 94/0 

Derbyshire, forge -- 410 0 

foundry numbers 92/6 96/6 

Derby & Notts. basic. a oe, 427 6 

Leicestershire & Notts., forge 410 0 

bs = foundry nos. 92/6 96/6 
North Staffs, forge .. 415 

% » foundry 417 

» basic. 417 
South Staffordshire— 

Part mine forge .. 415 

° foundry oe 417 
Common Staffordshire 410 
All mine forge 5 15 
ea foundry 6 0 
‘Warm air forge 7 5 
- foundry 715 

Lord Dudley’s silicon 8 7 

old blast . 9 2 
Scotch foundry and forge— 

Nos. 3, 4, and _ lower grades 

of Monkiand, Dalmellington, 

Eglinton, = Govan.. oe &4% O 
Nos. 3, 4, and lower grades of 

all other brands > 15 6 


No. 1 quality in all cases to be 58. per 
ton above these prices 


All i per ton net, f.o.t. makers’ works, 
ers. Com. 14% 


High-Speed Tool Steel. 
The mainen prices for high-speed tool 
t etoal have been fixed as follows :— 
Finished bars, 14% Tung. 2s. 10d. 
Finished bars, 18% Tung. 3s. 10d. 


| Ber tb. basis. Extras as per authorised 
; Hist. These prices are net di vered buyers’ 

The fixed ee for scrap which must 
be steel makers’ works are as 
> Maitings an 4 Turnings 5d 
Bar Ends P - oe 6d 

Both per lb. "net delivered steel makers 
works. 


MONTHLY PRICE LIST. 


®@SCSCOCOSOOCaS ame 


fied, 
the current month. 


Ferro-Alloys 
Net, Delivered Sheffield steel wee. ‘ 
8. 


Ferro chrome: 4/6% carbon. Basis 
60%, scale - pe! 
Ferro-chrome 
60%, scale 1 

Ferro-chrome : 8/10% carbon. Basis 
60% scale, 10s. per unit Per ton 

Ferro-chrome: §S: refined, 
paspantece mum Ma carbon 

roken to small pieces for use in 

best quality crucible steels. Basis 
60%, scale 32s. per unit. Per ton 

Ferro-vanadium : sso Va., WS a 
Ib. of Va. contained oy 

eof oe 45/50%. pauls 50%, 


Per ton 
Ferro-titaniam : 23/259 r lb. 
carbonless. . . > 
Ferro-molybdenum : 70/80% Mo. 

tained . 


Ferro-phosphorus 5 See Per ton 

Ferro- mn: 75% to 80% per 
Ib. of tungsten mene 
“Tase-aangaess 80% 


e Fob. Liverpool. " 





Non-Ferrous Metals. 


Copper. 
£s.d £ 8s. d. 
Standard, Cash ..130 0 0 13010 0 
Three months .-129 10 01380 0 0O 
Electrolytic --142 0 0138 0 0 
Tough --140 0 0136 0 O 
Best selected ..140 0 0136 0 0 
n. 
Standard, Cash .-229 10 0 22915 0 
» . Three months 230 5 0 23010 0 
English Ingots - — 2600 
Bars v6 os _ 237 0 O 
Refined — — 
Spelter. 
Amestens ‘ -- 544 0 O 50 0 O 
ihe Be 
British _ — 
sot Foreign 3010 0 2910 0 
English — Nom 
Antimony. 
Regulus “ es = 8 0 0 
Aluminium. 
Virgin Metal 98/99% 
per ton _— — 
Phosphor Bronze. 

InGorTs. Per ton. 
Alloy No. I. or = — 
IIl., IV. o BY. ‘ — 
V1. or _ 
VItl. ee = 
XI. Le me +s — 
Cast Strips and Ingots.. —_ 

CASTINGS. Per lb. 
I. or II. _ 
ti. IV. or V. _ 
VI. or VII — 
VI. —_ 
XI. =~ 
No. VIL., * Chill, Cast, Solid — 

‘ored Bars _— 
Delivery 2 Cwt. free to any town. 
10 per cent. oy hor Caper .. 35/- above 
price of best selected copper. 
15 oe heyy ge Copper .. 40/- above 
. £23 above 


Phosphor Tin (5 per cent.) 
or 
-bronze prices su’ 
CHARLES CLIFFORD yes ap Laren 


FAazE-gyY STREET Mints, BIRMINGHAM) 


mium tallic 
98/99% uo per lb. — s. 


*Mickel. 
bs cubes, 98/99% purity Per ton 


| Somes 





are those obtaining at the commencement of 


Nickel Silver. 

Ingots for raising 

Ingots for Spooms and Forks -: 
pa ane to spoon size a 

a Powder. 

96/98% an r lb. 

iybdenum Metal. 
per | 


96/98% pe + 
ay sy ‘Metal. 
97% purity per lb. ta — 
cksilver. 
75 Ib. bottle - — 


* Net, Delivered ‘Sheffield Works. 





‘Scrap Iron and Steel. 


Cleveland. - 
.. 3 s. d. 
Steel — heavy melting. . 0 — 
Tron cast “eupela 
metal) ee -- 900 @ 95 6 
London (f.0.b.). 
Heavy steel ae aa re: 1060 @ 
Light 55 6@ 
Heavy cast . . 35 @ 
Control Prices. 
Heavy Steel Melting Scrap 105 0 125 0 
Turnings and Borings : “ 50 0 
Wrought Tron Serap 125 0 


105 0 
Per ton delivered em Works. 





Non-Ferrous Scrap. 
London merchants quote the follo 
prices for scrap metal, delivered London, an 
subject to market fluctuations :— 
a ervey 
Hy. Electrolytic ¢ Copper Scrap .. ; 
HY. Selected S > loess - 3% 


PLIdd 





Tin London, Holland, 
U.S.A. and afloat 





Coke. 

Middlesbrough. a 

s. d. 

a o- S1 O 
Glasgow. 

ee 


Gas Coke , 


0 — 


Foundry Coke 
Furnace Coke 
Gas Coke 


London. 


| Welsh or Durham Foundry, 


d/d London Stations 
truck a on $s 
Ditto, d/d anrenacer 
yiatiom ns 44 
‘da. "London a 


ar de " Birisinghats a 


53 0 
48 0 


oe oC O® 
| 





CONTROL PRICES OF COKE. 


Durham and Northumberland 
blast furnace os $6 


da. 


ao 


= foundry .. ee o 

South to, West Yorkshire, : 

taffordshire and 

Midland Counties blast ee 
South Wales blast furnace - 


foundry 
Au per ton net. £.0.t. ovens. 


25 
30 
48 


oom 


_ 2 

































SITUATIONS VACANT AND WANTED. 





OULDERS AND CUPOLA MEN WANTED, used 

to loam and other work, for Class “A” Government 

work.—MonometTer Manvuracturine Co., Lap., Aston, 
Birmingham. 





(TEEL Foundry Foreman desires SITUATION ; 
experienced in loam, dry, and green sand; good 
organiser, and well up in modern foundry practice.— 
Address, Box 870, Offices of the Foundry Trade Journal, 
165, Strand, London, W.C. 





RASS FOUNDING.—Works Manager wanted, 6 

o’clock man, having thorough practical and up- 
to-date knowledge of brassfounding, heavy and light, 
brass finishing, light engineering, and coppersmith 
work; also modern workshop management.—Apply, 
stating age, experience, salary wanted and when dis- 
engaged to “ Brass,’ Witt1am Portzous & Company, 
Advertising Agents, Glasgow. 





[pegs ypc required, who is able personally to 
carry out analytical and research work bearing 
upon all phases of Malleable Iron Foundry practice. 
Practical experience in a Malleable Iron Foundry is 
essential— Apply to Director, T.M.5, Ministry oF 
Munitions, Whitehall Place, London, 8.W. 1. 





OUNDRY MANAGER, age 44, at present hold- 
ing responsible position in the Colonies, is will- 
ing to return to England to take up a similar position, 
or to assist in munition work. Used to the production 
of heavy castings, to varied specifications, and to shops 
employing 80 to 100 monlders, etc. Expert in mould- 
ing machine work, and in reclaiming sands, ete.— Ad- 
dress Box 876, Offices of the Foundry Trade Journal, 
165, Strand, London, W.C. 





FOR SALE AND WANTED. 





Byer 23 ft. by 3 ft. 6 in., latest type, with air belt 
and drop bottom, suitable for melting from 3 to 4 


tons per hour.—Strzen Worxsrs, Lrp., Charles Henry 
Street, Birmingham. , 





URPLUS PLAN®P FOR DISPOSAL.—One Mum- 
h ford Plain Jolt Ram Moulding Machine, 8-in. 
Cylinder, new condition. One Three-ton Tropenas 
Converter Shell with Standards. Two Eight-ton Steel 
Ladles. Three heavy double-ended Emery Grinders.— 
Tue Nationat Sree, Founpry (1914), Luutrep, Leven, 
Fife. 





MITH’S Heaiths, Forges, Power and Hand Blowers, 
Swage Blocks, Anvils, Vices, etc.—DaNpDRIDGE, 
Norman Road, Greenwich, London, 8.E. 





OR SALE.—24-in. Invincible Sand Mixer; capacity 

3 tons per hour, for grinding, mixing and screening 

foundry sands, at lowest cost per ton.—Apply 
HALL, 26, Paradise Square, Sheffield. 


a 
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FOR SALE AND WANTED.— con 








NE Engine-driven Roots’ Blower, No. 3 size, 10 in. 
iron revolvers, 
done 
Mrtcuett & Sons, Lrp., Bolton. 


outlets, 
Vertical Engines ; 





direct coupled Inverted 
little work. — THomas 






very 





AQ 728 STEEL 
8 ft. deep, firebrick lining, lifting shackles, etc., 


on portable railway, truck 4 ft. 8} in. gauge, spare ladle > 3 : 
and chains.—RIcHARD - 


Wilmington, Hull. 






METAL LADLE, 8 ft. 6 in. dia., 


Swer, Lrp., Cornwall Street, 





O LET, Smiths’ and Fitters’ WORKSHOP, with 
including Acetylene Welding Appliance, 
Gas Engine, etc., situated at Hackney.—Write E. Hitt, 
59, Ashstead Road, Upper Clapton, London, N.E. 


Plant, 










ANS AND BLOWERS.—Enquire from our rebuilt 
Fan Dept. for your needs before 


elsewhere. 


State clearly the volume and pressure, with brief 
description of working conditions. 

We are always open to purchase approved makes of 
Propeller and Centrifugal Fans. 


PROGRESSIVE ENGINEERING Co., Lrp.. LEICESTER. 









placing order 
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STULL LLUL LULL Leo Le 


HUNT & CO.. 


FOUNDRY 


FOUNDRY REQUISITES 


Of every description. 

56, 58, 60, 
SALFORD, MANCHESTER. 
UADOEAVUEOVELOVEDO TODD O ODEO AEA PU EDEL 











FURNISHERS 


AND 


HUULSAQON OULUCEENEOUUOAENON RELOCATE 


CHAPEL STREET, 


WMUULATHANAUNELIEULL 














Lf) 


SA 


Fireproof 


For Workshop and Warehouse 


Joseph Sankey & Sons, Ltd., 
Hadley Castle Works, WELLINGTON, Shropshire. 
























NKEY 


Steel Storage Bins 


Write for Details. 
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© FLUMBAGO—CRUCIBLES. 

«| WILLIAM OLSEN, tr., | < “MCNEIL’S 

S| Cogan Street, HULL. |§ opTE MTEL Lab! AB» 

3 a sTEES 

a FOUNDRY MATERIALS /|¢ 

£ AND REQUISITES. . 

oe 

fe @ 

S| Largest Stock of Straw and Wood | 5 

me Fibre CORE ROPINGS. 2 wel he Lote ah, eamite 

Slinoat wed or Sse “The 

GLUTRIN—CORE GUM. Saive time the strongest and 








—® chemical and m etallurgical 
esses. list of sections and 
on application to 


ch McNBIL. iro. 


FIRE BRICKS & GLAY 


CUPOLA BRICKS. 
Best Quality. 








LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


GiLascow 
Se 59 4” capeseeneerennensnnsgees se 








KING BROTHERS, GAN ALSO BE MADE IN ALUMINIUM. 


(STOURBRIDGE) Ltd., 
STOURBRIDGE, 


Kindly mention this when enquiring 
or ordering. 

















WHITTAKER’S, IMPROVED MOULDING MACHINE 


” By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made, 
















THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTRODUCED TO 
ENGINEERS. 


All Machines warranted to Mould with the greatest accuracy and precision. 





GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double Helical 
Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LTD., 
SUN IRON WORKS, OLDHAM. 













. 
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NAME, 


Alldays & Onions, Ltd. . 
Anglo-Mexican Petroleum Co., Lta. «: 


Baldwin (Aston) Ltd, J. &W. .. 
Braby, F. & Co., td. » a 
Brad ey, T&Lé& Sons, Ltd. os 
Britannia Foundry Co. .. > ba 
British Binderit Co., Ltd. 

British Thermit, Co., Ltd. 

Broadbent, T. & Sons... 

Buckley & Taylor, Ltd. .. 


Cumming, William & Co., Ltd. - 
Davidson & Co. a Ltd. “% oo oo 
Davies, se ée os 
Durrans, Jas. rx Sons px 
Dyson, J. & J. ee a ee 
Evans, J. & Co. 

Everitt & Co. 


Fyfe, J. B., & Co. .. 

Gibbons, James 

Glasgow Patent Moulders Blacking Co. 

Goldendale Iron Co., Ltd. 

Hall, John & Co. (Stourbridge), Ltd, 
ediey wt eh & Co., 

Hislop, R. & G. ° 

Hunt F. L. & Co. .. se - 

King Bros. (Stourbridge), Ltd... oad 


Lawson Walton & Co. 

Lowood, J. Grayson, & Co., Ltd. 
Macdonald, John, Ltd. .. oe 
Mansergh, T. E. .. os — 
Metalline Cement Co. 

MeNeil, Chas., Ltd. 

Monometer Manufacturing Co. be ” Ltd., 
Naish & Croft 

Olsen, William 

Phillips, J. W. & C. J. 

Portway, Chas. & Son a éo 
Samuelson & Co., Ltd. oe 
Sankey, Joseph & Sons, Ltd, « 
Stewart, D. & Co., Ltd.. 


Spermolin Core Co... ee oe 
Thermit Ltd. 


Tilghman’s Patent ‘Sand Blast Co., Ltd. 


Thwaites Bros., Ltd. ee ~ 

Universal Machiner Corporation, Ltd. 

Universal System of Machine Moulding 
and Machinery Co., Ltd. ee > 


Walker, I. & I. es oe oe 
Walco, Ltd. 

Watson, T. H. & Co. (of Shefield), Ltd. 
Whittaker, W. & Sons, Ltd. 
Wilkinson, Thos. & Co., Ltd. . 
Williams, J. (Birmingham Sand), Ltd. 


*"] Coventr: 


‘*| 49 & 51 The Albany, Liverpool. .. 
.| Huddersfield . ung rs 


a West Gorton, Manchester | 


.| Watt St et, Maryhill, Glasgow. 
“"| 112, Bath Street, Glasgow 


J eer ° 
*"| London Road it Iron Works, Glasgow 


.| Spermolin, Halifax .. ee ee 


.| 675, Commercial Road, E. . 
.| Broa 


.| Botherham 
.| 53, Newton Street, Birmingham 


ADDRESS. 


TELEGRAPHIC ADDRESS. 


| 





Birmingham . 
FinsburyCouri, Finsbury Pavement, E.C, 
Aston, Birmingham .. 
Petershill Road, Glasgow .. oe 
Darlaston es 


Wharf Road, Wandsworth, S.W. 


Castle Iron Works, Oldham 


.| Maryhill, Giasgow .. oe 


Belfast .. 


Penistone, nr. Sheffield .. 


ia Stannington, nr. Sheffield .. 


..| Manchester 
., 40, Chapel Street, Liverpool 


Shipley, Yorks 


a - - . 


...| Wolverhampton 
..| 26, Fleming St., Port Dundas, Glasgow 
3 Tunstall, Stoke-on- Trent .. ‘ 


Fire Clay Works, Stourbridge . 


..| 21, Church Street, Sheffield 
mn Paisley ° 
.| 56, 58, 60 Chapel St, Salford, Manchester 


Stourbridge 


.| 2, St. Nicholas Bldgs, Newoastle-o -on- _— 


Deepcar, nr. Sheffi os 


Wheathill Charcoal Works, Salford 


Kinning Park, Glasgow . 
Whitehouse St., Aston, Birmingham x 


150, Alma Street, Birmingham .. 


..| Cogan Street, Hull . 
..| 23, College Hill, B.C. 
|) Hals % 


, Essex 


Hadley, Sal 


dheath, nr. Manchester = 
Bradford *s . 


.| 326, Old Street, ain E. ea 
97, Queen Victoria Street, London. E.C| 


Sheffield .. : -_ 


-| Oldham .. 
‘ Middlesbrough - 





.| “Splinters” 


| Fulmcn, Ste 





Birmingham 


Alldays, Birmingham 
Mexproduct, Ave, London 
Birmiugham, 
Braby, Glasgow 

Bradley, Darlaston 


.| Stoves, Coventry . 


Bindercorap, Wands., London.. 


"| Thermetal, Liverpool 


Broadbent 


.| Engines, Oldham na 


Prndeuce, Glasgow 
Sirocco, Belfast 


.| Tuyere, Manchester 


Durrans, Penistone 
Dyson, Stannington 


.| Ladles, Manchester 


Persistent, Liverpool 
Brick, Shipley 


Moulders, Glasgow 
Goldendale, Tunstall, Staffs 


Hall, Stourbridge .. 
Morod, Sheffield 
Gas, Paisley... 


King Bros., Stourbridge 


Lowood, nr. Sheffield 
“Compressor, Glasgow.” 


"| Adhesive, Glasgow 


MeNeil, Glasgow .. 


Wm. Olsen, Hull . ee 


.| Colloquial, code 


Portway, Halstead 


.| Samuelson, Banbury 


Sankey, Hadley .. ee 


| Stewart, Glasgow .. ee 


Halifax ee oe oe 
, London .. 


Tilghmans, Altrincham .. 


‘| Thwaites, Bradford 


Boolcraft, London 
Machimould, London, 


: Walco, Birmingham 


heffield 


on Whittakers Engineers, Oldham! 83 
.| Wilkinson, Middlesbro’ .. 


TELEPHONE WO, 


.| 28 Victoria 


..| 254-5 East, 





City 2704 


251 
994 Putney 
1680 Central 


ms 1561 (4 lines) 
old 


ham No. 8 


..| P.O.M. 25 
_| 4341 Belfast 


70 Openshaw 


“| 21 Penistone 


,| 2297 
1134 Central (3 


lines) 


.| 59 Shipley 


55 Stourbridge 
4318 


**| 331 Paisley 


18 Stocksbridge 


.| 61 Maryhill (N) 
.| 201Y2 Douglas 
X 155 


Nat, 1184 
10112 Central 
10 Halstead 


17 Banbury 


‘| 71 P.O. Bridgton & 


a Bridgton (N.) 


ao 4157 
3456 & 3460 Brdf’d. 


-| 3763 London Wall. 
-| 2243 City 


-| Central 3305 


1652 (3 lines) 
419 Middlesbro. 




















Limited for infringement of Hall’s 
ments in and connected with furnaces of the tilting type. 


According to the law relating to Patents, users of infringing 
furnaces are liable, in addition to the manufacturer. 





MONOMETER MFG. CO.. LTD 


LIP AXIS TILTING FURNACE—Infringement of Patent 


A writ has been issued against John Wright and Eagle Range 
Patent No. 102844 for iImprove- 


ASTON. BIRMINGHAM. 
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“FOUNDRITE.” 


“ FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 


FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE will renew old and burned sand, making it usable over and over again. 
FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been ‘‘found right’’ for all Sand binding in the Foundry for 
all purposes. 


FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 














The porosity of the core is perfect, and cores so made do not 
shrink. 


No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “ FOUNDRITE.” 
For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and the Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 

















Telegraphic Address—“ MOROD, SHEFFIELD.” Telephone 4318. 


HEDLEY MOORWOOD & Co., Ltd., 


21, Church Street, SHEFFIELD. 
FOUNDRY EXPERTS. 
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FOUNDRY 
CUPOLAS, 
LADLES, 


OSBORN’S PATENT CUPOLA 


SPARK ARRESTER 


Are the Specialities of 


T. DAVIES & SON, 


RAILWAY WORKS, WEST CORTON, MANCHESTER. 


ON ADMIRALTY LIST. 





























» MANCHESTER.” at. Telephone—No. 70, OPENSHAW. 





London Agents: MURPHY, STEDMAN & CO., Ltd., 180, Gray's Inn Road, London, W.C. 
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FOUNDRY MOULDING MACHINES 
For INTRICATE and SIMPLE CASTINGS 


The UNIVERSAL SYSTEM ot MACHINE MOULDING 


and MACHINERY COMPANY, LIMITED, 
97, QUEEN VICTORIA STREET, LONDON, E.C. 


Tele. Ad.: Machimoulid, London. (Over 6,000 Machi now r 








ing.) . Telephone: City 2243. 





For Allied and Neutral Countries: 


Etablissements PH. BONVILLAIN & E. RONCERAY, PARIS. 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 
Silica Bricks, Tuyeres, Stoppers, Nozzies, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR nr. SHEFFIELD. 
Telegrams: “LOWOOD, DEEPCAR.” 























GIBBONS 


Steel Shelving, Lockers, 
| Bins, Cupboards, Etc., 


FOR 
WORKS, OFFICES, BANKS, 


AND WAREHOUSES. 


JAMES GIBBONS, 
F! st John’s Works, WOLVERHAMPTON. 


London Office : Fisher St., Southampton Row. 


WOOD WOOL BAM 2 


FOR CORE MAKING. ALL SIZES from ¢ to 1+ in. DIAMETER. 


sre" J&W, BALDWIN Lad, THEE 


SALFORD STREET, ASTON, BIRMINGHAM. i eA 


FOR PACKING AND 
W ‘0 O D W O O L FILTERING PURPOSES. 
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N 
ANALYSES (7. E. MANSERCH. 


and MICROGRAPHS 














EVERY DESCRIPTION OF 
MOULDERS’ 





— SPECIALISTS — 























2 consulting IN- FOUNDRY woRK. 2 | PATENT WOOD, MINERAL AND 
Satie. eee COAL DUST BLACKINGS 
E Chemists. NAISH & CROFT, = MANUFACTURED. 
= = Wheathill 
- STINUNNNNNINNI "Bi Aleee Sereets | Bh Univer DON Sw HU TININNNINNN Tre Charcoal Works, SALFORD. 
ALL IRON AND STEEL FOUNDRIES 
SHOULD BE EQUIPPED WITH 
fe? = 
Complete _ - eee 
. Satisfaction 3 
Guaranteed 
cit Spa o 











) -— Wheel Moulding ——— 
No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 





WRITE FOR PRICE AND PARTICULARS TO 


DUNCAN STEWART & co.,LTD., 


a sl all ok ake 
7 LONDON ROAD IRONWORKS, GLASGOW. saalii Gaaineiits ae Maes 











ts ee. 
4 « 
Bs 
= 

















WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS 
COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 


I, & la. WALKER, erfFrincguam muts, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 
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FOUNDRY PLANT. 





‘«Rapid”’ Cupolas, 


with or without receivers or drop bottoms. 


Roots’ Blowers, 


belt, steam-engine, or electro-motor driven, 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. E. 


We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines 
and the “ Bradford’’ Patent Boiler Feed Pump. 
We are the original makers of “Rapid” Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart’s Cupolas. 











CONTRACTORS TO HIS MAJESTY'’S GOVERNMENT. 


THWAITES BROS,, Lr, 


Vulcan lronworks, BRADFORD. 








Telegrams— 

“THWAITES, BRADFORD.” 
Telephone— 

Nos. 3459 and 3460 BRADFORD. 


London Office : 
96 & 98, Leadenhall Street, B.C. 





Catalogues on Application, 
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STEEL CASTINGS 


The Electric Furnace clearly leads—phosphorous and 
sulphur can be removed far more completely than 
by any other process. At the same time, the gases which 
molten steel generally holds in solution are largely 
eliminated, and a steel is produced of exceptionally high 
purity. The ease with which electric furnace steel, con- 
taining low carbon and only small amounts of silicon and 
manganese, can be poured into small and intricate castings, 
flowing smoothly like milk, setting perfectly quietly in the 
sink heads, and producing castings with hardly a trace of 
blow holes, even in the hands of comparatively inexperi 
enced steel makers, is largely due to its great purity. 








‘*‘GREAVES-ETCHELLS” 


ELECTRIC FURNACE 


Used by many of leading Sheffield Steel Makers. 
Sizes—10 cwts. to 124 tons. 


T. H. WATSON & Co, © syzrrin. 


Telephones—1652, 1653, 1310» LANCASTER STREET, 
Telegrams—“ CARGO, SHEFFIELD.” SHEFFIELD. 





3-Ton GREAVES-ETCHELLS Electric Furnace. 











~ BRITANNIA” 
JAR RAM MOULDING 
MAGHINE 


(Daimier and Wardies Patent), 
fitted with 


SELF-CONTAINED 
LIFTING APPARATUS 


























BRITANNIA FOUNDRY 6O., 
Coventry. 


London Agents: MURPHY, STEDMAN & OO., 180, GRAY’S INN ROAD, W.O. 
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CUPOLA BRICKS 


FOR LINING 
ORDINARY AND PATENT 


CUPOLA FURNACES. 





JOHN R. FYFE ®& CO., 
SHIPLEY, Yorks. 











JOHN HALL & CO. 


OF STOURBRIDGE, LIMITED. 


STOURBRIDGE, ENGLAND. 


Manufacturers of 


‘FIRE BRICKS, BLAST 
FURNACE BRICKS AND 
CUPOLA BRICKS. 











FERRO-VANADIUM. 


* * * * * FERRO-TITANIUM. 


SILICO-MANGANESE {Ssi70 eel and 1 %, 2 %, 3 %, Carbon Maximum, 
FERRO-SILICON containing 25 %, 60 9%, 78 % Silicon. 
FERRO-CHROME 65/70 % Cr. & 1 % up to 8/10 % Carbon Maximum. 


ALUMINIUM 98/99 % Purity. In Notched Bars and Half Round Sticks and Granular. 





WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 








EVERITT & CO., 4° CHAPEL ST., LIVERPOOL. 


Telegrams: “PERSISTENT.” 








Telephone No. 1134 (3 lines). 





i 


3 


rN es 








THE ORIGINAL AND BEST CORE COMPOUND. 





‘SPERMOLIN’ 





(Registered Trade Mark.) 


For particulars apply to the Makers :— 


THE SPERMOLIN CORE CO., 


Telegrams :-—** SPERMOLIN, HALIFAX,” 


George Square, 
HALIFAX. 


Telephone :-—397 Halifax. 
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Helps tosolve the War-time Labour Problem 


Mex Fuel Oil is suitable for all saves labour, space, and time, 
types of Industrial furnaces, loco- and increases production—all im- 
motives, land and marine boilers, ortant features during the War. 
and is efficient, clean, and low in Goatees sent to any part of 


cost. Its use in industrial furnaces the country for consultation. 


Write for illustrated book ‘‘ Mexican Fuel Oil.’”’ 


ANGLO-MEXICAN PETROLEUM COMPANY, LTD.,  @aJ-~ 


FINSBURY COURT. Fael Oil (U.K.) Dept., LONDON. E.C. 














Telephone—2704 City. Telegrams—“ Mexprodux, Ave, London.”” Yeon Por Auwrunun Merinc I huss ee, 
r ng 


(PATENTED). 
**BRABY’S BALANCED BARROW.”’’ 


The Handiecsi and Cheapest Barrow in the market. Specially designed for coal, dross ashes, etc. Its capacity is 
25 per cent. greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more 
quickly. It is a perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


XOTE,—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct frem the furnace. 


BRABY tc tict eae STEEL 


SHEETS and PLATES up to 15 FEET LONG. 
RANGE OF GAUGES 8 to 30 W.G. 
RANGE OF WIDTHS 12 to 60 in. 


BRABY 4: inoroved wrovekt STEEL 


BARROWS, BOGIES, TRUCKS, 
GUTTERS, PIPES, &c. 


BRABY ce icoa ani cD NEEL 


ROOFS and BUILDINGS. 


BRABY ic irae STEEL 


SASHES, CASEMENTS, and 
PUTTYLESS ROOFLIGHTS. 


BRABY saicanisedcorresaea STEEL 


SHEETS: “EMPRESS” and “SUN” BRANDS 


FREDERICK BRABY & Co., Ltd., ““"Ratine itita, Petershill Rood, GLascow. | * 
Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 
Rustless Iron, Galvanising and Copper Works, FALKIRK. 


Alec at London, Deptford, Liverpool, Bristol, Belfast, and Dublin. CONTRACTORS to BRITISH and FOREIGN 
ee GOVERNMENTS. Tetegrams—"‘ Braby, Glasgow.” 






The ‘* B.B.B.”’ 
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1 265 Universal 
Wood Workers’ in 
actual operation. 


500 of this num- 
ber built and sold in 
one year. 


Made in 7 different 
sizes and for any 





COMPLETE LINE OF 
WOOD WORKING 
MACHINERY KEPT IN 
STOCK FOR IMMEDI- 
ATE DELIVERY. 


Sole British, Colonial 
and Foreign Selling 
Agents — 





UNIVERSAL MACHINERY CORPN. LTD.. 


COMPLETE PATTERN SHOP PLANT 


LESS COST, LESS POWER, LESS ROOM—AND BETTER RESULTS. 


particular purpose. .. 





The Famous Universal Wood Worker. 


326, OLD STREET, 
SHOREDITCH, 


Which will pay for itself 
in six months 


Our Famous Uni- 
versal Wood Worker, 
when equipped with 
all possibie attach- 
ments, stands com- 
plete asa band saw, 
jointer, saw table, 
singtie spindie 
shaper, two-spindie 
borer, mortiser, 
tenoner, rim borer, 
felloe rounder, wheel 
equaliser, disc 
sander, drum 
sander, panei raiser 
and knife grinder. 








LONDON, E.C. 








WILLIAM CUMMING & CO.LTD.. 















Also 











‘ afm THE WELL-KNOWN BRANDS 
, POR 7 “IMPERIAL” 
IRONFOUNDERS’ ‘ : 
pec /IRONFOUNDERS) Wamu 
PLUMBAGO “VULCAN” 
BLACK LEAD . ileiaaiizie 
CORE GUM 
COAL DUST 
ae Eslabiished 1840. ‘em 
Write for Quotations. ‘ ” 
i ha Sig I" SHALAGO 


Kelvinvaie Millis, Maryhill, Glasgow. 
Sunnyside Biacking Mills, Falkirk. 
Old Packet Wharf, Middlesbrough. 
Albion, West Bromwich. 

Whittington Bracking Mills, Nr. Chesterfield. 


Telegraphic Address— 
Prudence, Glasgow. 
Cummin, Blacking Mills, Camelon. 
Cumming, Whittington, Chesterfieid. 











THE FOUNDRY TRADE JOURNAL. 291 





THOS. BROADBENT & SONS, Led. 


CENTRAL IRONWORKS, HUDDERSFIELD. 
TRY A 


BROADBENT CRANE 


YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR ann EXPENSE. 


Tels: Broadbent, Huddersfield. London Office, Suffolk House, 
Tele: 1581 (4 lines). Laurence Pountney Hill, E.C. 











THE ‘‘ PORTWAY ”’ 


PORTABLE CORE OVENS 


For Gas or Fuel. 


TEST IMONIAL. 
From The e Castings Co., 
the a Ti ‘ Foundries, Braintree, Essex. 








e are very pleased with the Cor = Ove we recently = rcha: pad, Gow at We fod ts a the 
cores quickly without burning ay wt eee ery hen ndy ona po omical to ¥- a i altogether euperies to 
er 


- 
Will you please quote > yeu © beat pete e for fou e like it, 
= _ “Yo urs ‘fa ih mally, 
« The Braintree Cast:ngs Co., 
(Signed) W. B. LAKE, Director. 


maker: © PORTWAY & SON, "iS S7OvES fot" HAL STEAD, ESSEX. 


|| PLUMBAGO. 


Our Plumbago is mixed and ground at our own 
Mills and we guarantee that there is no Soapstone 
in it, nor other admixture. 

THOMAS WILKINSON & CO., LTD., MIDDLESBROUGH. 
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JAMES EVANS & GO. Britannia 
BLACKFRIARS, MANCHESTER. 





